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December 11, 1906. 
Dr. HENRY WOODWARD, F.R.S., Vice-president, 
in the Chair. 
The Secretary exhibited a black-and-white sketch of a young 
female Gorilla (Pl. LXIII.), made by Mr. Carton Moore-Park, 
R.B.A., F.Z.S., from an animal that had lived for a few weeks in 
the Society’s Gardens in 1906. He  stated that most of the 
published figures of Gorillas appeared to represent more adult 
animals. Young Gorillas were much rnore human, and more 
gentle and intelligent than was generally supposed. 
Mr. H. B. Fantham, B.Sc., F.Z.S., exhibited original drawings 
of L‘ Fr?pffi~zosonw ” halbianii (Certes), showing apparent cilia, 
which might, however, be‘only threads of the sheath or undulating 
membrane which ha,cl become ruptured. These were first seen in 
this organism by M. Fred VlZs and himself at  Roscoff this summer. 
This parasite, which occws in the crystalline style of the Oyster, 
was compared with various Spirilla and Spirochaetes, and its syste- 
matic position among the Protista was discussed. 
___ 
Mr. F. E. Becldard, F.R.S., F.Z.S., exhibited and niade remarks 
upon some examples of the Earthworm ( B e r ~ h n i f f i  johnstoni) froin 
Mt. Ruwenzori, which had been entrusted to him for study by 
Mr. W. R. Ogilvie-Grant. 
Mr. J. L. Bonhote, F.Z.S., exhibited one of the innermost 
secondaries of the Knot (Tringffi cffinutus) taken from a bird in 
his aviaries. The specimen was remarkable from the fact that the 
summer feather, instead of being cast a t  the autumn moult, was 
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continuous with the new autumn feather; i t  did iiot merely 
adhere to the tip of this latter, but the shaft was continuous and 
the barbs were forming at  the proximal extremity ; the white 
tip of the winter feather formed also the light base of the summer 
feather. The summer feather was rather shorter than in the 
normal condition, nnd possibly was not fully grown when the 
iitltumn moult intervened. --- 
Mr. R. 1. Pocock, F.Z.S., Superintendent of the Gardens, 
exhibited the rattle formed of modified quills in the tail of a 
Porcupine, Hystrix cristata, and pointed out that the organ must 
be classed functionally in the same category as the rattle of the 
Rattlesnake and -the stridulating oigans of some Scorpions and 
large Spiders, that is to say, its ube was aposematic. He continued 
214 follows :-The behaviour of Porcupines a t  night when prowling 
abroad is quite different from that of most nocturnal animals. 
Instead of being silent in their movements like the latter, they 
seem to make RS much noise as possible, rattling their quills and 
uttering hoarse guttural grunts, both of which sounds can be 
heard a t  a considerable distance. Their proximity is also advertised 
in another way, namely, by the whiteness of their quills, which 
when erected in the characteristic fan-like manner are quite 
conspicuous in the dark and enable the observer to locate the 
nnimal accurately, which the crepitation of the quills alone is in- 
capable of doing. Warning or  aposematic attributes are charac- 
teristic of poisonous or nauseons animals which nevertheless may 
be readily killed or dameged by the attack of more powerful 
mirnals ignorant of the protective attributes of their prey, and of 
the risk of injury they themselves run in attempting to seize it. 
Porcupines, in spite of their spiny armature, are easy to kilt on 
account of the extreme thinness of the skin which can be torn to 
shreds with the greatest facility. A dog trained to the work will 
shake one to pieces in a few seconds when he has once taken hold 
below or in front of the spiny area, as’Mr. Pocock has been in- 
formed by Mr. Simons, one of the collectors employed in 8. Africa 
by Col. Sloggett, D.S.O., F.Z.S. This correlation between the 
tlefensive spine armature and the facile destructibility of Porcu- 
pines accounts, on the theory of aposemas-y, for the advertising 
characteristics of the animals. 
The same explanation must be extended to the Brush-tailed 
Porcupines (L4therura), of Africa and India, which also possess 
rattles formed of modified quills on their tails and display a con- 
spicuous white blaze by elevating the spines on the lumbar area 
of the back. On the other hand, the North-American Porcupine 
(Rrethiroit), and the prehensile-tailed South and Central- American 
species (Coendu), which are without the rattle but have the spines 
thickly interspersed with hairs, are known to be procryptically 
coloured amongst the branches and foliage of trees. When, how- 
ever, the animals are disturbed they raise their spines and become 
visible at  once by the display of the white or red colour a t  their 
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bases near the skin. A similar coinline.tion of procryptic colore- 
tion when at rest and of aposematic coloration when disturbed, 
is shown by the large Indian Mygaloicl Spider Pmcilotherirc and 
by many of the Lycosids *. 
The above-mentioned facts and theories are based upon obser- 
vations of the Porcupines that have lived during the past three 
years in the Society's Gardens. 
Dr. C. G. Seligmann, F.Z.S., exhibited two skulls of male 
Domestic Sheep, and made the following remarks :-The two 
heads shown contrast the form of skull of the normal ram of the 
Berdwick breed (in which only the males have horns) and a ram 
of the same age and breed castrated in infancy. The skull of the 
castrated sheep or wether is less rugged and the bones thinner, 
but besides such general differences and the obvious absence of 
horns the plane of the 0s frontis is continued backwards behind 
the orbits at  a very obtuse angle. In  the skull of the normal rain 
the plane of the frontal behind the orbit lies almost at right 
angles with the interorbital portion of the bone, the horn-cores 
arising from the upper or horizontal area. Although the skull 
generally is thicker in the normal ram than in the wether, this 
alone does not account for the difference in external form, seeing 
that the cranial cavity presents a corresponding extension in the 
frontal region. It is worth noting that the conformation of the 
skull of the castrated animal resembles that of the hornless ewe 
of the breed. 
The following papers were read :- 
I. On Collections of the Cape Verde Islaiid Marine Fi~uli:~, 
made by Cyril C'rossland, M.A. (Uantab.), B.Sc. (Lond.), 
F.Z.S., of St. Aiidrews University, J d y  to Septeinbcr 
1 9 0 4 . - T ~ ~  ASCIDIANS. By JOHN RBNNIE, D.Sc., a i d  
HARRY WIHEMAN, M.A., B.Sc., University of Aberdeen.? 
[Received October 12,1908.] 
(Plates LXIV. & LXV.$) 
This memoir deals with the Ascidians collected by Mr. CI*OSS- 
land at Cape Verde in the year 1904. Although a fairly abundant 
gupply of material was secured, it has not proved particularly 
rich in species. I n  all, examples of only ten forms were collected, 
two of which appear to be new to science. Notes regarding 
localities are meagre ; most of the specimens appear to have been 
obtained a t  Mattiota, St. Vincent Harbour. 
* See Pocock, Ann. Mag. Nat. Hist. (7) iii. p. 84, 1899. t The expenses of Mr. Crossland's collecting trip mere borne by the Czrnegie 
$ For explanation of the Plates see p. 910. 
Trustees. 
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Description of Hpecies. 
TUNICATA Lamarck, 1816. 
Order I. A S C I D I A C E A  Blv. 1827. 
Sub-order 1. Ascidia Simplices. 
Family HALOCYNTHIIDZ Verrill, 1879. 
(Cyr&iide Savigny, 181 6.) 
HALOCYNTHIA RUBRILABIA Verrill. (Plate LXIV. figs. 1-6 & 8.) 
This species was represented by x fair number of specimens, 
the external characters of which agree well with previous 
descriptions. The four-lobed branchial and atrial apertures are 
conspicuous. The average height is 34 mm., width 22 mm. The 
reddish test is conspicuous only in a few specimens, most appearing 
of a dull dirty white colour. The inner surface of the test is 
smooth and glistening. The mantle is very thin except where the 
inuscular strands are present. These are very numerous and 
exhibit a regular arrangement, the longitudinal bands radiating 
excentrically from near the atrial opening (fig. 5) and forming a 
network over the branchial sac (fig. 1). Of some interest is the 
fact that the tentacles are compound, presenting some degree of 
complexity (fig. 2). Van Name’s specimens from Bermuda were 
(‘ simply pinnate . . . . and of various sizes.” We observed none 
in  this species which could be so described. The dorsal tubercle 
shows a pair of well-curved horns (fig. 3). “he ovary is yellowish 
in colonr; the textes are pale arid club-shaped. These glands 
form a double row on both sides of the animal, and in most cases 
the serial arrangement is very noticeable (figs. 4 and 5). 
Locffility. Attached to bottom of lighter, St. Vincent Harbour. 
Formerly recorded from Bermuda, adherent to stones, shells, 
corals, &c., common in shallow water. 
STYELA PARTITA Stimpson. 
Several examples of this species were found. 
(Plate LXIV. figs. 7 d~ 9.) 
From earlier 
accounts (Verrill, Van Name) it is evidently very variable in all 
parts of its range. The Cape Terde examples agree well with Van 
Xame’s description of Wood‘s Hole specimens. Mr. Crossland 
supplies a note that externally they were “ yellow on a dark brown 
ground.” At Bermuda they are: according toVan Name, “more or 
less reddish or brownish yellow, or greyish yellow, becoming brown 
or red on the upper surface, especially about the siphons.# 
Verrill’s “ alternate striping of red and white in the apertures ’’ 
has not been observed in the present examples. They measure 
about 43 mm. long and 26 mm. wide. The test is coriaceous, 
varying from 2 to 4 mm. in thickness. It is roughest around 
the apertures. The number of tentacles is about sixteen, and 
they appear uniform in size. These, however, according to 
Van Name, are variable characters depending upon size and age. 
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He has observed froin about 30 to 50 and of different sizes. The 
dorsal tubercle (fig. 9) is elevated and horseshoe-shaped. The 
horns are simple and only slightly inturned. The gonad of 
the left side of the body is larger than that of the right. The 
ovary is a sinuous coil of pale rolour ; the testes are numeroug 
and club-shaped. 
Family ASCIDIIDB Herdm. 1880. 
ASCIDIA OBLIQUA Alder. 
External c6ppearu?&ce.-The shape is oval, the anterior end 
being rather narrower than the posterior rounded surface. The 
body is somewhat compressed laterally and is attached by the 
posterior half of the left side. A terminal branchial aperture 
with 8 lobes and an atrial opening with 6 lobes are both present 
on the dorsal edge. 
(Plate LXIV. figs. 10 & 11.) 
The general colour is light grey. 
Dimensions of specimens measured :- 
1. 3. 3. 
Length ......... 3.2 em. 2.9 cm. 2.5 c1n. 
Breadth.. ....... 1.4 cm. 1.6 cm. 1.4 cm. 
The test is gelatinoiw and translucent. A marked U-shaped 
The branchial sac has no longitudinal folds, is very tough and 
The stigmata are straight and number from 4 to 6 in a mesli. 
There are finger-shaped lobes a t  the 
fold is very characteristic of the right sida (fig. 10). 
not easily torn. 
Meshes are numerous. 
branchial and atrial openings. 
Narrow transverse vessels are present. 
The clorsxl tubercle is curved, with inturned horns. 
The tentacles are very numerous, long and Elamentous. 
In this species the outline of the mantle shows conspicuously 
through the test. The stomach is longitudinally ribbed (fig. 11). 
The genitalia lie in regular rows round the outer curve of the 
intestine (fig. 11.) 
Family CLAVELINIDB Forbes, 1853. 
ECTEIKASCIDIA TURBINATA Herclm. 
The description in the ' Challenger ' account applies to the 
Measurements of specimens :- 
(Plate LXV. fig. 12.) 
specimens of this species. 
1. 2. 3. 
Length ........................ 1.2 em. 2.2 cm. 2.8 cm. 
Breadth af anterior end ... 0.5 em. 0.9 em. 1.0 cm. 
The branchial sac occupies most of the space within the test, is 
not folded, and possesses distinct longitudinal bars. Papillse are 
not present on the longitudinal bars, but there are numerous 
lappets projecting inside the %sac. 
60* 
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The tentacles are very numerous, simple arid filiforni, with very 
niinnte tubercles present on them. 
The stomach is small, and the intestine after leaving it runs 
for it short distance anteriorly, then slopes across the left side of 
the posterior part of the branchial sac from the ventral to the 
dorsal edge and is continued anteriorly as a dark-coloured rectum. 
Sub-Order 2. Ascidis Composits SaTigny, 1816. 
Family BOTRYLLIDA Ginrd, 1872. 
They are of two dimensions. 
SARCOBOTRYLLOIDES WYVILLII Herdm. (Plate LXV. figs. 13-1 5.) 
C'olo?iy.-Six colonies came under observation. Each colony is 
onion- or balloon-shaped, slightly incrusting with, in some cases, 
a short tapering peduncle. The colonies had been attached to 
soft slimy-looking debris, which still adheres in places. 
Sizes of colonies :- 
1. 2. 3. 4. 5. 
Length ... 1.15 cin. 0.7 cni. 0.65 em. 0.7 cin. 0.65 cm. 
Breadth ... 1.0 cm. 0.8 cm. 0.75 cm. 0.85 cm. 0.8 cin. 
The ascidiozooids are aggrega,ted on the upper hemisphere and 
appear black or very dark purple in the preserved specimens. In  
their natural state the colonies show " yellow lines on a dark 
brown ground." There is a fairly definite distribution of the 
zooids of each colony. Two or three rows of alternating paired 
zooids are diagonally inclined across the inner surface of the 
common test, while shorter rows of paired zooids fill up the 
intermediate space and complete the occupation of that part of 
the hemisphere. 
Ascidiozooids (fig. 14).-The ascidiozooids are not much elongated 
antero-posteriorly and are dightly inclined to the surface of the 
test. An anal tentacle is present. Of two individuals measured 
the following dimensions were found :- 
1. 2. 
Length ..................... 2.0020 mm, 1.8326 mni. 
Breadth (abdominal), . . . . . 0.8624 mni. 
Breadth (thoracic) . . , . . . 0.8932 mm. 1.0318 mm. 
0.6468 mm. 
There are also present numerous smaller individuals about half 
the dimensions of the larger ones. 
The test is gelatinous, and swollen a t  that part where the 
colony is congregated. It is transparent or translucent in places, 
ebpecially at  the peduncular region and round the margin of tlw 
colony. Club-shaped vascular appendages with swollen end-bulbs 
(fig. 15) and filled with blood-corpuscles penetrate the matrix of 
the test and are very numerous. 
The mantle is stout. Muscle-bands form an ii-regular network. 
The branchial sac is well developed. Longitudinal bars are 
present internally and divide the inner surface into meshes. 
The stigmata are straight and there are six in a mesh ; they are 
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quite regularly arranged, of elonqnted elliptical shape, and about 
AS wide as the longituclinal vessels between them. 
The tentacles are 16 in number, 8 large and 8 small. 
The dorsal lamina is a plain narrow membrane. 
The dorsal tubercle is a small circular aperture. 
The alimentary canal is somewhat posterior to the branchial 
sac, thus making two imperfectly defined regions to the animal. 
The stomach is tlilateti and has froin 4 to 5 longitudinal striations 
on each side. 
Reproductive organs lie alongside the alimentary canal. 
Three small colonies were found at 3 fathoms depth. 
Herdman’s specimens differ from the foregoing in minor parti- 
culars only; the colony examined by him is larger and also irregular 
in form, while the present examples are quite definite in shape. 
The ascidiozooids of the Cape Verde specimens appear to be in 
most cases larger than those of the type of the species. Lastly it 
is of interest t o  note that Herdman’s examples from the North 
Atlantic occurred at  363 fathoms; the Cape Verde specimens 
were found in comparatively shallow water, viz. 3 fathoms. 
SARCOBOTRYLLOIDES PARVUM, sp. n. (Plate LXV. figs. 16 & 17.) 
The colony consists of a iiumber of lobed Reshy masses united to 
R common trunk by tshort stalks (fig. 16). Ascidiozooids are 
present throughout the whole investing test. The size of a 
single lobe of the colony (fig. 17) is-length 12.5 mm., breadth 
6 mm., and thickness 3 mm. The colour of the whole (spirit 
specimen) is pale purple, translucent between the ascidiozooids 
and around the margins. The ascidiozooids are brick-red in 
colour, are very minute and lie in elongated double rows; no 
common cloaca1 aperture was seen. 
IXmensions of ascidiozooicls :- 
1. a. 3. 
Length ......... 1.078 mm. 1.232 mm. 0.770 mm. 
Breadth ......... 0.539 mm. 0-462 mm. 0.385 mm. 
The test is firm; it is penetrated by many bulbous vessels 
which are of a reddish-purple colour like the zooids themselves. 
The vascular bulbs itre readily seen, relatively large, ovate, 
rounded end spindle-shaped. Numerous corpuscles are present in 
$he bulbs. The branchial sac is large ; there are seven stigmata 
in a dorso-ventral row. The dorsal lamina is a plain membrane. 
The tentacles are about eight in number. 
The bmnchial and atrial apertures are near each other and are 
almost terminal. 
The alimentary canal lies alongside and at the posterior end of 
the branchial sac. The stomach has ten longitudinal folds. The 
gonads lie on each side of the branchial sac. 
The material is badly preserved, and some points could not be 
made out with certainty, e.g., the number of tentacles or the 
characters of the dorsal tubercle. 
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I)ISTOMA CAPSULATUM Van Name. (Plate LXV. fig. 21.) 
The colony is incrusting, inore or less lobed, light brown or  
gi eyish in colour, permeatetl with amorphous calcareous particles. 
Size 25 nim. by 14 mu]. and about 5 inin. in thickness. 
The test is semi-cartilaginons, no systems are apparent, and tlie 
zooitls are relatively few in iiuniber. 
The ascidiozooitls (fig. 21) are elongated antero-posteriorly ant1 
divided into a short branchial and a long abdominal region. The 
branchial region measures 1 a25 inm. and the abdominal is innre 
tlian twice as long. 
l’lie muscles are arranged in 
u. ell-defined longitndinal and transverse baiids on the surface of 
tlie pharynx. 
The brancliial sac is short, and the brancliial aperture is 6-lobed. 
This aperture is appareiitly capable of being everted. The 
elitlostyle is large arid nndulating. I n  the young forms the 
separation between branchid and alxlominal regions is not clearly 
marked. 
The atrial aperture, placed a short distance behind the brmcliial, 
is also 6-lobed. 
The tentacles are simple and fairly numerous. 
Vascular processes arise froin the posterior end of the abdomen. 
The hepatic glands surrounding the intestine consist of numerous 
tubules on the anterior portion of the intestine. 
Only a small colony was found, and it is doubtfully placed in 
this species. The characters made out agree well with Van 
K;iLme’s description of the type, although some points remain 
niirerified for lack of satisfactory material. 
Previously recorded from Bermuda below extreme lowwater 
mark. 
The mantle is highly muscular. 
Family PCJLYSTYELIDB Herdman, 1886. 
SPNSTYELA INCRUSTANS Herdin. 
Two colonies referred to this species came under obsertation. 
h e  of these spreads over Styelffi corrtcgffita, covering about 
6 sq. cms. of surface and varying in thickness from 1 to 2 mm. 
The other colony was attached to the tube of a Sabellid worin in an 
inn-esting mass of about 3 sq. cms. Slight differences in external 
appearance occur in both these colonies. The mass which covered 
the simple ascidian was tough in texture and dirty white in colour. 
The zooids did not project above the common surface of the colony ; 
they are oval, and in length measure 2.5 mm., in breadth 1.5 mm. 
A distinct bluish tinge is noticeable in those zooitls which cover 
the tube of the Sabellitl worm. Each zooid is slightly elevated, 
and there is a more distinct separation between each animal than 
in the first mentioned colony. The size of each individual is 
about 6-7 mni. in length and 2-3 mni. broad. 
(Plate LXV. fig. 22.) 
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The test contains vascular bulbs, and rosette-ohaped spicules 
are sparsely present. 
The branchial and atrial openings are not closely apposed and 
are slit-like without lobes, both being present on the exposed 
surface of the zooid. 
A well-developed branchial sac shows distinct longitudinal bars, 
straight stigmata, and a dorsal Iamina with a plain membrane. 
The alimentary canal lies alongside the branchial me. The 
stomach is longitudinally ridged and has a camm. 
The dorsal tubercle is oval. 
The tentacles are simple. 
In branchial stigmata, lamina, tentacles, tubercle, bars, kc., 
The apertures are distinctly slit-like and there is no suggestion 
these two specimens agree with Herdman’s description. 
of lobes. 
Family POLYCLINIDB Giard, 1872. 
AMAROUCIUN CROSSLAKDII, Sp. n. (Plate Lxv. figs. 18-20.) 
The colony is fleshy and incrusting, and from its base of attach- 
ment it grows up in an irregular convex manner towards the top. 
The colour is a dirty yellow. The surface is smooth and glistening. 
The length is about 6.5 em. and breadth 4.6 cm. and thickness 
*5 cm. 
The ascidiozooids are about 1.5 mm. long, are slender and club- 
like, terminating posteriorly in a bluntly rounded end (fig. 18). 
They lie a t  right angles to the surface of the test. Each is divided 
into three regions-branchial, abdominal, and postabdominal. 
The branchial aperture is terminal and 6-lobed ; the atrinl, 
which is situated dorsally, has a long languet. The zooids occupy 
cavities in the test, which have each a separate opening to the 
exterior. These openings occur in no definite arrangement. 
The zooids in some instances were found extruded through these 
apertures. The upper part of the test is soft and fleshy and 
surrounds the branchial and abdominal regions of the animal. 
The lower part is tough, and in it is embedded the postabdominal 
portion of the animal. The postabdomen is comparatively short. 
The test as already noted is firm and cartilaginods in the lower 
part of the colony and soft and gelatinous in the upper part. It 
is semitransparent and contains very few vessels. Terminal bulbs 
are present. 
The mantle musculature, which forms an irregular network, is 
well developed, particularly the longitudinal bands. 
The branchial-sac stigmata, in young specimens, are small, oval, 
and fairly numerous (fig. 19), but longer slit-like stigmata are 
present in older individuals. Numerous papillze project from the 
sac into the branchial chamber. Longitudinal bars are absent. 
The endostyle is large and conspicuous and has a regularly 
undulating course (fig. 20). 
The dorsal lamina is formed of a large number of closely 
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placed languets. 
each other in size. 
Both languets arid branchial papillw resemble 
The tentacles are simple and few in number, probably 8. 
The dorsal tubercle is an oval slit. 
The alimentary canal is of an opaque, greyish-yellow colour. 
The stomach has 10-12 longitudinal folds. The rectum is long 
and wide. 
“lie most distinctive characters 
of this species appear to be the presence of distinct branchial 
papill=, the number of stomach-folds, and the short post- 
Three small pieces were found. 
abdomen. 
Family DIDEMKIDB Giard, 1872. 
LEPTOCLINUM sp. 
One small colony of Leptoclinum (Pl. LXV. fig. 23), growing on 
ciilcnreous algz, came under observation. The zooids were quite 
disintegrated, and no diagnosis beyontl that of the colony was 
possible. 
The colony in general appearance is white. An outer layer of 
a thin crust and a lower layer fairly thick, gelatinous and brownish, 
seemed to have at  one time contained the zooids. 
The systems are not well defined. 
Common cloaca1 apertures are not apparent. 
The branchial apertures are 6-lobed. 
Stellate calcareous spicules are very numerous. 
Litaradzcre referred to. 
HERDMAN, W. A.-Report on the Tunicata collected during the 
Voyage of H.M.S. ‘ Challenger.’ 
Part I. Ascidiz Simplices. 1882. 
Part 11. Ascidire Compositw. 1886. 
HERDMAN. W A.--“ A Revised Classification of the Tunicatit.” 
Jour;ial of the Linnean Society, Zoology, 1891, vol. xxiii. 
D. 558. 
 VAN^ NAME, WILLA~D G.--“ The Ascidians of the Bermuda 
Trans. Connecticut Academy of Arts and Sciences, Islands.” 
vol. xi. 1902. 
EXPLANATION OF THE PLATES. 
PLATE LXIV. 
Fig. 1. €’art of branchial sac of HaZocynthia rubrilabia. X 260. (p. 904~) 
2. Tentacles of H. rubrilabia. X 260. (p. 904.) 
3. Dorsal tubercle of H. rubrilabid. X 260. (p. 904.) 
4. Right side ; 6. Left side of H.  rwbrilabia, showing ovaries (o ) ,  testes ( t ) ,  
intestine (i), and renal organs (r) .  X 40. (p. 904.) 
6. Dorsal lamina showing languets of-=. rzcbrilabin. X 260. 
7. Rtyelapartita Stimpqoii. X 2. (p:QO4.) 
8. Haloeynthia ruhrilabia Verrill. X. 2. (p. 904.) 
9. Dorsal tubercle of St,yeZa par#ita. X 220. (p. 906.) 
(p. 904.) 
10. Ascidia o6Ziyua Alder. X 1. (p. 906.) 
11. Dissection of Aseidin obliysa showing coils of intestine, stomach, and 
gonads. x 1. st, stoinacli. (p. 90%) 
P.Z.S. 1906.FL.LXVI. 
IL 
Horaae Ifnight del.et lith. West.,Newme,n imp. 
NEW AFRICAN CURCUIjIONIDB. 
P. Z. S .19 06. P1. LXVII. 
IG 
Horeos h i @  del.et lith. Wsst,Nswman hp. 
NEW AFRICAN CURCULIONIDB. 
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PLATE LXV. 
t’ig. 12. Ecteirtascidin turbiltata, Aowing stomach ( s t )  and intestine (i). (p. 906.) 
1%. Colnuy of Sarcohotrylloides wyvilliz Herdm. X 6. (p. 906.) 
14. Zooid of do. X 48, a.t, anal tentacle. (p. 908.) 
15. Vxscular bulbs from test of do. X 220. (p. 906.) 
16. Colony of Sarcohotrylloides parvzcm, sp. 11. X 6. 
17. Lobc of colony of S. parmmnz. X 10. 
18. Zooid of Amarowiuir~ crosslandii, sp. n. X 20. 
19. Stigmata of Amarowium crosslandii. X 48. (p. 909.) 
20. Endostyle ofAmarnwium crosslandii. X 48. (p. 909.) 
21. Zooid of Distoiaa capszclatnn Van Name. X 48. 
22. Colony of Synstycla incrustans Herdm. X 1. (p. 908.) 
23. Portion of krface of a LeptocZiwLm colony. 
(p. 907.) 
(p. 907.) 
(p. 909.) 
(p. 908.) 
x M. (p. 910.) 
2. On New Species of Africnii Coleoptera of the Family 
Curculioiiiclae. By GUY A. K. MARSHALL, F.Z.8. 
[Received October 6,1906.1 
(Plates LXVI. & LXVII.”) 
The following is a list of the species dealt with in this 
paper :- 
Ectatops sheppadi. 
Strophosomua salisbnriensis. 
,, biuotatus. 
,, snlcatifrons. 
,, acuticollis. , 
Platycopos alfredensiu. 
,, tuberculatus. 
Piazomias varicolor. 
,, deceptor. 
,, pratensis. 
Rhinosomphus mutabilis. 
Catamonus tristis. 
Systates dentipes. 
Ellimenistes callosicollis. 
Zengorygma (g. n.) .hirta. 
Hipporrhinus mendicus. 
,, orangia?. 
,, impressicollis. 
,, monilis. 
’,, dispar. 
,, foveolatus 
,, moutanus. 
,, purcelli. 
Cyclomus algoensis. 
I, simplex. 
Myorrhinna longstaffi. 
Rh yyarosomun mashunus. 
Diabathrarius setulosus. 
,, velutinus. 
ECTATOPS SHEPPARDI, sp. nov. 
Hypsoiiiua pal-vus. 
Uagous punctipeiniis. 
,, beiranos. 
,, hnmeralis. 
,, senegalensis. 
,, promontorii. 
Piiacemastix trinotata. 
,, pardalis. 
,, poultoni. 
Aplemonus zizyphi. 
Euops cyaneus. 
Ballaninus nubifer. 
,, ficorum. 
,, aurivillii. 
,, barkeri. 
,, diversicornis. 
Euderes iiatalis. 
Euderoides (g. n.) mossainiica. 
Neiphagus mashunus. 
Pachyonyx niveus. 
Ende& floralis. 
,, bauhiniae. 
,, hispidus. 
triangularis. 
Acanthorrhinns carinatus. 
zambesianns. 
” And 
Cyrtorrhinus castaneipennis Boh. 
(Plate LXVI. fig. 1.) 
Long. 5$-9, lat. 2g-4; mm. -+ 
Colour black, densely and uniformly covered wihh pale grey 
scaling which usually has a decided pinkish reflection ; scales on 
the tarsi often with n pale green reflection. 
* For explanation of the Plates, see p: 968. 
t All length measurements are exclusive of the rostrum. 
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Head strongly transverbe ; forehead with a deep central furrow, 
but without any supra-oculw tubercle ; eyes very prominent and 
subconical in shape. Rostrzm separated from head by a deep 
transverse furrow, as loiig as broad, the sides straight itnd slightly 
narrOwed from base to apex ; upper surface plane, with five short 
and rather shallow longitudinal impressions in the basal half which 
are more or less hidden hy the dense scaling. Anteimw densely 
squamose, the scape reaching the posterior margin of eye, the two 
basal joints of the funicle subequal. Prothorm much broader 
than long, basal margin faintly bisinuate, apical margiii narrower 
antl truncate, sides moderately rounded and broadest about 
middle ; upper surface convex, rugosely punctured throughout 
antl with a very short longitudinal impressed line in the middle 
of the base. Blptra subovate, with a shallow basal constriction, 
the basal margin jointly emarginate, subacuminate a t  apex ; sides 
rounded, broadest not far from base owing to the presence of 
a low rounded prominence on the inflexed margin below the 
shoulders ; upper surface convex, steeply declivous behind, with 
deep punctures forming three regular rows new the suture, but 
irregular laterally especially in the basal half, the intervals smooth 
and impunctate. Legs stout, densely squaniose ; tibiae sparsely 
pilose, not creiiulate internally, but with from three to six stout 
spine-like setre on the apical half ; tarsal claws connate at base. 
PORT. E. AFRICA : Beira (P. A. Sheppurd). 
TYPES, d in the British Museum, 51 in the Oxford Museum. 
Much smaller than E. cinerosus Fdhr., which differs in having 
a prominent supra-ocular tubercle and a much more elongate 
protholax with a deep central furrow ; the eyes are not conical, 
the punctuation of the elytra is in regular rows throughout, and 
the tibiE are distinctly crenulate antl densely pilose. 
Through the kindness of Mr. Sheppard I have been able to 
examine a good series of this species, which varies considerably 
in size. 
&ROPHOSoMTJS SALISBURIENSIS, Sp. nov. 
Long. 5-69, Iat. 2+4 mm. 
Colouring extremely variable, being either uniform grey, or 
grey mottled or striped with brown, or light brown mottled with 
dark brown and grey ; thorax always with two paler stripes, and 
two pale spots adjoining them at the base of the elytra. 
Bead almost plane, closely punctured and with a broad and deep 
central furrow ; eyes wther prominent, rounded, the post8erior 
margin of the orbit plduced into a short sharp point. Rostrum 
separated from head by a deep subarcuate furrow which does not 
reach the margin, graclually narrowed from base to apex, the sides 
straight ; upper surface plane, with two broad deep oblique sulci 
which join the basal furrow a t  a little distance from each other. 
Antennw rufescent with the club fuscous; second joint of the 
funicle distinctly longer than the first. Prothorax moderately 
transverse, base and apex of equal width and both truncate, sides 
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slightly rounded, broadest a t  middle ; upper surf:ice con\-ex, with 
a shallow transverse impression before middle, somewhat closely 
set with small low granules and with a faint narrow central 
carina. Elytra snbglobose, truncate a t  base, basal angle not 
prominent, sides strongly rounded, broadest rather before middle ; 
upper surface very convex, with shallow sti& containing rows of 
deep separated punctures, the intervals broad, almost plane, 
smooth and devoid of true sets. Legs moderate, similar in the 
two sexeb, the anterior tibise shallowly sinuate internally. 
MASHONALAND : Salisbury (G. A. hT. M.). 
TYPES, 9 in the British Museum, d in the Oxford Museuni. 
This hpecies is the local representative of S. lineatus Fshr., 
which occurs commonly in Matabeleland and which may be 
distinguished from it by the following characters :-Its more 
prominent eyes ; the entire absence of the orbital projectioii 
behind the eye ; the prothorax is distinctly narrowed towards the 
base, being broadest close to the apex ; and finolly the oblique 
rostra1 furrows unite a t  the base. 
STROPHOSOMU~ BINOTATUS (Fst. in Zitt.), 5p. nor .  
Long. S-S& lat. 4&4$ mm. 
Colour black, with opalescent grey scaling which is paler and 
denser laterally ; the elytra sometimes with a more conspicuous 
paler spot behind middle. 
IIead closely punctured and with :t deep central furrow ; eyes 
prominent, rounded, but not directed backwards, the posterior 
margin of the orbit produced into a sharp point. Rostrum sepa- 
rated from head by a transverse furrow which does not reach the 
margin, and strongly narrowed from base to apex, its sides 
straight ; upper surface plane, closely punctured, with a smoother 
central line and a shallow oblique basal sulcus on each side of it. 
dntennce! black, with pale pubescence ; the second joint of funicle 
distinctly longer than the first. Prothorax strongly transverse, 
subcylindrical, base and apex of equal width, sides scarcely 
rounded, basal margin arcuate, apical margin broadly sinuate ; 
upper surface convex, with a transverse impressed line close to 
apex and without any central carina, closely punctured and with 
sczttered small granules showing through the scaling, which is 
nsuitlly denuded in the middle. Elytra ovate, subtruncate a t  
base, shoulders very oblique, sides rounded, broadest about 
middle, apex broadly rounded ; upper surface convex, with 
distinct deeply punctured strip, the intervals convex, smooth and 
devoid of setae. Legs blnck, with dense grey scaling and short 
pale setse. 
MASHONALAND: Salisbury (C. A .  K. N.). PORTUGUESE . 
AFRICA : Amatongals (P. A .  Shepprd). 
TYPE in the British Museum. 
The narrowness of the shoulders gives this insect a somewhat 
characteristic pear-shaped facies. It is allied to S. lineatus PLhr. 
and S. scdisburiensis Mshl., both of which differ from it in having 
GERMAN E. AFRICA. 
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the 1-ostrum less liarrowed in front, in their less transverse 
prothorax, which is truncate a t  base and apex, and in their more 
rotund elytra. 
STROPHOSOMUS SULCATIFRONS, sp. nov. 
Long. 7 5 9 ,  lat. 4:-54 mm. 
Colour black, with dense grey or brownish scaling, prothorax 
with a darker subdenuded central stripe, each elytron usually 
with two very faint paler spots placed obliquely about middle. 
Vead broad, plane, with seven broad and deep sulci, separated 
by narrow carina? and becoming shorter outwardly ; eyes very 
prominent, projecting backwards and subacuminate posteriorly. 
Rostrum separated from heqd by a narrow curved stria which is 
obsolete laterally, strongly narrowed anteriorly, its sides sinuate 
near apex ; upper surface with four deep sulci which are much 
broacler than those on head. Antewna? fuscous, joints 1 and 2 of 
funicle subequal. Prothoraz more than twice as broad as long, 
:Lpex sinuate, a little narrower than the base which i u  broadly 
curved, sides dilated into a sharp angular projection slightly 
heliind middle ; upper surface convex, coarsely and longitudinally 
rugose, with a complete smooth narrow central carinn. Elytrcc 
broadly ovate, jointly sinuate at the base, with the basal angles 
projecting a little beyond the base of the prothorax and subacute ; 
sides rounded, broadest rather behind middle ; upper surface 
convex, with broad sulci containing rows of deep punctures ; the 
intervals convex, smooth, finely aciculate and each with two 
irregular rows of very short subrecumbent sets. Legs mode- 
rately stout ; anterior tibia straight, but with the internal apical 
angle sharply produced. 
NATAL : 
Charlestown ( A .  E. Hawikmd). TRAXSVAAL : Johannesburg 
(Plate LXVI. fig. 2.) 
ORANGE RIVER COLONY : Bothaville (Br. E. B ~ ~ c ~ ~ ? L ~ ) .  
(ZE. Fry). 
TYPE in the British Museum. 
In the twelve examples before me I cannot detect with cer- 
taiilty any externd sexual differences. 
Of the described S. African Strophosonzi only AS. strigifrons 
Flhr. and X. plumbeus Flhr. (which are doubtfully separable) 
exhibit a series of sulci on the forehead. But in these insects 
the sulci are more numerous and much shallower ; in them also 
the prothorax is not angulated laterally, the elytra are much 
more elongate, ant1 the stria? are finer and less coarsely punctured. 
STROPHOSOMUS ACUTICOLLIS, sp. iiov. 
Long. 42-6:, lat. 2$-3* mm. 
Colour black, covered with dense uniform grey scaling aiicl 
devoid of true set=. 
Head plane, closely pmictured and with a deep narrow central 
furrow ; eyes very prominent, directed backwards and acuminate 
posteriorly. Rostrum separated from the head by a narrow 
(Plate LXVI. fig. 3.) 
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angulated furrow which is continued to tlie niargiu, coinpa~t- 
tively elongate, strongly iiarrowed from base to apex, with its 
sides almost straight ; upper surface plane, depressed in tlie 
centre and with three faint carins which are often more or less 
obsolete. A?ztewm dark rufescent, with the club fuscous ; tlie 
two basal joizlts of the funicle subequal. Prothorax st,rongly 
transverse, twice as broad as long, sides almost straight, broadest 
at base ; apex deeply emarginate, much narrower than the h e  
which is rounded in the middle and deeply sinuate on each side 
close t o  the exterior angles, these angles are very sharp and 
project well beyond the base of the elytra ; upper surface gently 
corivex, with fine confluent punctuation throughout which i, 
hiddeu by the dense scaling, and with no trace of any central 
carina. EZytvc6 oblongo-ovate, jointly and deeply emarginate at 
base, the brtsal angles sharp, prominent and subrectanguhr, the 
sides straight froin the basal angle to about middle, thence 
roundly narrowed to apex ; upper surface moderately convex 
in 2 , subdepi*essecl and less steeply cleclivous posteriorly in 8 , 
in which sex also the lateral margins are inore sharply inflexed, 
strice with rows of shallow punctures ; the intervals smooth antl 
impunctate, almost plane in  6, slightly convex in 9 .  Legs 
thick, similar in the two sexes; anterior tibie straight, den- 
ticulate internally and with the apical angle very strongly 
produced inwardly. 
ORANGE COLONY : Bothaville (Dr. Hum Brwuns). 
TYPES, 9 in the British Museiim, d in the Oxford Museum. 
Nearly allied t o  the aberrant S. brsvicollis P%hr., with which it 
quite agrees in general facies. That species however is covered 
with distinct erect set=, the prothorax has a short central carinn, 
and the legs are a good deal more slender. 
PLATYCOPES ALFREDENSXS, Sp. IlOV. 
Long. 4a-9, lat. 3-3$ mm. 
Dark piceous brown, with uniformly dense grey or ochreous- 
grey scaling, the elytra. sometimes variegated with brown 
markings. 
Head convex on vertex, flattened on forehead. finely and 
longitudinally aciculate, without any superciliary prominence. 
Bostrum separated from head by an angulate impression, the 
lateral carince less evident towards the base. Amtenrm with the 
s a p e  strongly dilated, its posterior margin sharply angulate not 
far from apex, funicle with joint 2 much longer than 1, and 7 
longer than 6. Prothorax twice as broad as long, its base fitting 
closely to the elytra in b9th sexes ; sides rounded, broadest near 
base, strongly constricted near apex, and with a transverse 
impressed line ; upper surface convex, closely granulate except 
along the anterior margin. Elgytrcc suborbicular, jointly sinoate 
a t  base in both sexes, moderately convex, the antero-posterior 
curvature comparatively low, slightly greater in the 2 ,  basal 
angle sharp, tlie sides obliquely ampliated from there to the 
. 
1. (20.) 
2. (15.) 
3. (4.) 
4. (3 ) 
5. (6.) 
YIJ tra not tuberculate, but with regular punctured strig. 
Body with grey or brown scaling. 
Head with a prominent supra-ocular tubercle. P. gravidur Pam. 
Head without any supra-ocular tubercle. 
Prothorax more raked dorsally in front P. spathulatui GyL 
t i .  (6.) 
7. (10.) 
8, (9.) 
9. (8.) 
10. (7.) 
11. (1%) 
12. (11.) 
13. (14.) 
14. (13.) 
15. (2.) 
16. (17.) 
17. (16.) 
18. (1%) 
19. (18.) 
20. (1.) 
Prothorax not elevated anteriorly. 
Posterior mwgin of soape sharply angolate. 
Prothorax not constricted or impressed near apex; first 
P. spa l idus  Boh. 
joint of frunicle equal to, or slightly longer thaii, second. 
Prothorss evidently constricted and with o transverse iin- 
pressed line near apex ; secoud joint of fnnicle longer than 
first ................................................... P. nlfredensis, sp. IIOV. 
P .  gormpterus I3oh. 
Posterior margin of wape simply rounded. 
Second joiiit of funicle evidently longer than first. 
First joiiit of funicle as long as, 01' longer than, sccond. 
Rostrum not elevated dorsally; first joint of fknicle eqnal 
Rostrum subelevated dorsally; first joiut of fuuicle longer 
nod!: with green scaling. 
Rostrum separated froin head by an angulated stria. 
Rostrum separated from head by astraight transverse stria. 
Elytra with 110 infra-hnmeral tnberde ......... 
Plytra each with three rows of large tubercles, the inter- 
to the second ......................... ....... P .  turgidus Boh. 
than second.. ........................................ P. pygmmus Boll. 
P. argyrellus Sparrm. 
P. vireus Boh. 
P .  prarkutus I3oh. 
Elytra with an infru-humeral tubercle . . . . . . . . .  
spaces with large irregular punctures ...... P. tdareulutus, sp. 110~. 
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PIAZOMIAS V RICOLOR, q). 1101. 
Long. 6-7, lat. 29-3 mrn. 
Head slightly convex, rugosely plicate and with a narinw 
central stria, the sculpturing more or less hiclclen by dense 
scaling ; eyes lateral, almost circular. Rostruriz, about a s  long as 
head, subquadrate and not narrowed apically ; upper mi fitre 
plane, subiugose, plicate in the basal half, usually with a shallow 
depression in the midclle and with a central stria continuous with 
that on the head, with dense scaling and short erect pale sets. 
Ar,tersnn! piceous, with grey pubescence ; scape abruptly clavate, 
reaching micldle of eyes ; funicle with first joint much longer and 
thicker than the rest, second as broad as third and only a little 
longer. Prothorax a h  long as broad, truncate at base, apical 
margin scarcely narrowed and slightly rounded dorsally, sides 
moderately rounded, broadest a t  middle ; upper surface convex, 
but subdepressed in the middle, closely set with round flattened 
tubercles except along the median part of the anterior iiiargin, 
and with a distinct narrow central fuirow which reaches neither 
base nor apex ; rolour black, with dense scaling which is fuscous 
dorsally with two paler bands of either grey, light brown or dull 
gold; the underparts entirely of the same colour a s  the discal 
bands. Eh~tra ovate, the basal margin a little broader than the 
prothorax, truncate and iinrrowly elevated ; sides slightly rounded, 
broadest about middle ; upper surface somewhat convex and 
gradually declivous behind, with distinct deeply punctured strice ; 
the intervals narrow, convex, finely aciculate and with regular 
rows of long erect distant ale se te  ; colour black, covered with 
pale sandy grey, dark grey or dull golden, or grey with darker 
mottling, or dark brown with a broad lateral stripe of brownish 
pink. Legs with dense grey scaling and pale se t s  ; tibiz strongly 
crenulate internally, especially the anterior pair. 
dense scaling of very varia !) le colouring, being either uniform 
MASHONALAND : Salisbury (G.  A .  K .  H.). 
TYPES, d in the British Museum, 9 in the Oxford Museum. 
The long erect s e t s  on the elytra will render this species easily 
recognisable. 
PIAZOMIAS DECEPTOR, hp. n0V. 
Long. 5 9 6 ,  lat. 2 9 2 4  mm. 
Head broad, slightly convex, coriaceous, not plicate, and with a 
narrow central stria. Rostrum as long as head, subquadrate, 
scarcely narrowed apically ; upper surface plane, coriaceous, with 
a very short central furrow in the basal half and close to it on 
each side a much longer furrow which curves strongly backwards 
towards the inner margin of the eye ; the sculpturing normally 
hidden by dense scaling. Anteiznoe quite similar to those of 
P. varicolor. Prothorax as long as  hroad, basal margin faintly 
sinnate, apical margin a little narrower and slightly lobate ; sides 
moderately rounded, broadest a t  middle ; upper surface somewhat 
convex, rugosely coriaceous, but smoother near apical margin arid 
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with a fine abbrevia,ted central stria : colour black, covered with 
dense grey or pinkish scaling and with very short subdepressed 
white set=. Elytru ovate, jointly sinuate a t  base and slightly 
broader than the prothorax, but the margin not raised, sides 
slightly rounded, broadest about middle ; upper surface convex, 
gradually declivous behind, with regular and distinctly punctured 
stris  ; the intervals slightly convex, smooth, finely aciculate and 
with regular rows of short depressed white sets ; d o u r  black, 
with dense even scaling, which is either pale grey mottled with 
pinkish brown, or greenish grey above turning to pink laterally. 
Legs with dense grey scaling and pale setm ; the two anterior pairs 
of tibis crenulate internally, posterior pair smooth. 
MASHONALAND : Salisbury (G. A .  K. M.), 
TYPE 0 in the British Museum. 
Very similar in general facies to the preceding species, but 
differing in important details, such as, the absence of the long 
erect sets, the presence of the curved sulci on the rostrum, the 
non-plicate forehead, and the less deeply punctured and non- 
marginate elytra. P. palZiatus FLhr. is a more slender insect, 
with the anterior lega, and especially the tarsi, much longer ; the 
elytra are truncate at thb base and the rostrum has a short 
carina on each side of the central furrow. 
PIAZOMIAS PRATENSJS, sp. nov. 
Long. 26-33, lat. 14-13 mm. 
Head broad, convex, coriaceous, and with a fine central stria, 
with dense scaling, which is dark brown above scattered with pale 
squamiform sets, and grey beneath and round the eyes. Rostrum 
as long as head and gradually narrowed from base to apex; upper 
surface with a central depression containing a distinct fovea 
which is usually connected with the cephalic stria; scaling as 
on head. Antenna piceous, similar to those of P. caricolor. 
Prothorax as long as broad, base truncate, apex scarcely narrower 
and slightly lobate, sides rounded, broadest a t  middle; upper 
surface convex, with R distinct transverse impressed line just 
behind apex and a very fine central stria, which is often absent ; 
colour black, with dense dark brown scaling and a sub-lateral and 
infra-lateral paler stripe on each side, also some scattered pale 
squamiform sets. El9tra suboyate, the b a d  margin scarcely 
broader than the prothorax, truncate and not elevated, sides 
moderately rounded, broadest rather behind middle ; upper 
surface convex, steeply declivous behind, with distinctly pnnc- 
tured strib, the intervals slightly convex, smooth, aciculate, and 
with rows of very short suberect pale sets  ; colour black, with 
dense dark brown scaling which is somewhat paler laterally. 
Legs with dense scaling and pale setae ; t ibis crenulate internally, 
except the posterior pair. 
MASHONALAND : Salisbury (G. A. K.  M.). 
TYPES, 2 in the British Museum, 
Apart from its much smaller size, this insect differs from both 
in the Oxford Museum. 
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7mricoZor and deceptor. in the shape of its elytra, which are more 
bluntly rounded apically and much steeper on the declivity. 
It is more nearly allied to the latter, but lacks the curved 
furrows on the rostrum. 
RHIKOSOMPHUS MUTABILIS, sp. nov. 
Long. 8$-11, lat. 3 5 4 2  mm. 
Head almost plane above, with a deep central furrow, densely 
clothed with pale brownish or whitish scales and with a few 
sc,tttered erect setae ; strongly constricted behind the eyes, which 
are subpedunculate, prominent and very convex. Rostrum sepa- 
rated from head by an angulated impressed line, about twice as 
long ns head, but shorter than the prothorax, narrower than the 
forehead between the eyes, its sides slightly dilated apically ; 
upper surface almost plane, with a very shallow central iin- 
pression, the scaling dense and similar to that on head. Antennae 
densely squsmose and with scattered snberect sete. Prothoraz 
transverse, apex narrower than base, sides subparallel from base 
to middle, thence rapidly converging towards apex j basal margin 
strongly bisinuate, apical margin gently lobate dorsally ; upper 
surhce convex, with five deep longitu'dinal furrows, the central 
one straight and the costa on each side of it broad and rounded, 
the two lateral furrows rather sinuate and the costa between 
them narrower and subcarinate : the costae with very dense pale 
scaling and with scattered dark setigerous punctures, the furrows 
(lark brown. EZytm much broader than prothorax a t  base, 
shoulders very prominent and siibrectangular ; sides subparallel 
to middle, then rapidly narrowing to apex, the posterior declivity 
very steep and subcompressed ; soutellum distinct, with dense 
pale scaling ; upper surface convex, with distinct striae containing 
rows of large deep punctures which axe more or less hidden by 
the scaling, the intervals slightly convex, coriaceous, and with 
rows of closely-set erect dark sets ; scaling dense ; colour variable : 
in the type form the ground-colour is light brown with an 
irregular angulated common dark marking before the middle 
tlnd another behind the middle, the two enclosing a broad 
V-shaped patch of the ground-colour ; these two markings are 
liable to become more or less obsolete; the ground-colour too 
varies to hoary white, and in some cases the intervals are alter- 
nately hoary white and dark brown, the dark discal markings 
being rather indistinct ; the elytra are occasionally entirely 
abraded, appearing then of a shiny black colour. Legs with 
dense uniform pale brownish or white scaling and scattered 
set=. 
MASHONALAND : Salisbury, Umfuli R. and Rusapi (G.  A .  K. N.), 
Umtali (A.  Bodmzg) ; MATABELELAND : Sebakwe (B. Dodds). 
TYPES, 9 in the British Museum, 8 in the Oxford Museum. 
The genus Rhinosomphzcs Fairm. (Ann. SOC. Ent. Belg. 1896, 
p. 463) contains only one other species (Stigmatotrachels) 
gzcttiferzcs Waterh. from Madagascar, which is a very different 
(Plate LXVI. fig. 4.) 
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looking insect, being of a rich crimson-brown colour with large 
patches of pure white. 
CATAMONUS TRIBTIS, sp. nov. 
Long., d 74-83, 0 103; lat., 
Head almost plane above, transversely wrinkled on vertex ; 
forehead rugosely punctured and with three distinct furrows, 
normally hidden by dense brown scaling. Bostrum longer than 
head but scarcely as long as prothorax, stout, slightly curved 
and broadly dilated a t  apex ; upper surface almost plane, closely 
pnnctured and scaled, with three fine carins of equal height; 
scrobes very deep anteriorly, broad and shallow behind, extending 
t o  anterior margin of eye. Av~temm piceous, with fine pale 
scaling and short depressed sets ; scape just exceeding posterior 
margin of eye; second joint of funicle longer than first. Pro- 
thorax transverse, apex much narrower than base, sides sub- 
parallel from base to about middle, then rapidly convaging 
mteriorly ; bnsal margin deeply bisinuate, anterior margin 
truncate ; upper surface rather convex, closely and rugosely 
pnnctured, with a faint central furrow near base only; colour 
black or dark ferruginous, with greyish scaling more or less 
denuded. Elytra broadest a t  shoulders and gradually narrowed 
to apex, shoulders prominent, the base strongly trisinuate ; upper 
surface with regular striae containing rows of large deep punc- 
tures, which are normally hidden by the scaling, the intervals 
narrow, convex, and corieceous, appearing much broader when the 
waling is not denuded ; colour dark ferruginous to black, with 
coarse brownish or  greyish scaling (much denuded in the four 
examples examined) and very short subdepressed setae. Legs 
black or piceoa, rugosely punctured, and with pale scaling and 
set=, which conceal the sulcus on the inner edge of the posterior 
3-33, $2 43 mm. 
pairs of tibis. 
MATABELELAND : Sebakwe ( D .  Dodds). 
- 
MASHONALAND : Mtoko's (E.  Bead) ,  MazoB (J. f. Darling). 
TYPE in the British Museum. 
A near ally of the only other South African species, C. rnelan- 
cholicw Boh. (Natal and Transvaal), from which it differs in its 
much more transverse thorax, which has also a much fainter 
cent a1 furrow ; the elytra are noticeably more slender in both 
sex 2 s and the shoulders more prominent; the anal abdominal 
segment in the $2 is much less acute. 
SYSTATES DENTIPES, sp. nov. 
8 long. 53-74, lat. 1$-2+; $2 long. 5+-6;, lat. 2%-3. 
Oolour bronze-black, with an ill-defined lateral stripe of thin 
pale scales on thorax and elytra ; upper surface normally bare 
and shiny, but in a few females it is thinly covered with pale 
scales ; no trace of sets. 
B e d  convex, shining, with scattered shallow punctures, which 
are closer and more confluent on the forehead where there is a 
(Plate LXVI. fig. 5.) 
61" 
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binall elongate fovea. Itast~wna longer than Lead, slightly longer 
than broad, its sides quite straight and paiallel to apex, the 
pterygia not dilated ; upper surface almost plane, rugosely punc- 
tured, with a narrow central carina and the margins sharply 
carinate. Antennce very slender, ftrruginous, with the club tint1 
apices of all the joints infuscate ; scape very slender, cylindiical 
and abruptly clavate. €‘~-othorax transverse (more 50 in o),  
broadest behind middle; sides strongly rounded in , only 
slightly so in 9 , apex narrower than base ; upper surface conpex, 
bare, shining and without punctures 01% granules, sometimes with 
faint transverse aciculation o r  with traces of a central stria, 
lateral margin aciculate and with a stripe of pale scales. Elgtro 
broadly ovate in 0 ,  much narrower and more elongate in d , 
truncate at base ; shoulders extremely oblique ; upper surface 
convex, with closely punctured stria?, the intervals broad, convex, 
smooth and very finely aciculate ; entirely devoid of set=. Legs 
piceous black, with sparse pale bcaling and set*; simple in 2 ,  
except for a shallow excavation near apex of anterior tibia?; 
in d the anterior tibia are thickened laterally and with a stout 
perpendicular tooth about middle of the inner margin, while on 
the underside there is a large curved tooth, the outer apical half 
of the tibia being deeply excavated ; the intermediate t i b k  haw 
a long, slender, curved tooth before middle, while the posterioi- 
t ibis are strongly but simply curved, with their inner surface 
flattened. 
MASHONALAND : Salisbury (G. A. X.  H.). 
TYPES, 8 in the British Museum, $! in  the Oxford Museum. 
An isolated species, somewhat resembling S. allzplicollis Gerst. 
in general facies, but the structure of the legs is very different 
and the elytra are not constricted at the base as in that species; 
further, dentipes differs from this and all other described Sysbates 
known to me in the complete absence of granules on the pro- 
thorax. 
It is a common insect about Salisbury throughout the summer, 
feeding on various grasses. 
ELLIMENISTES CALLOSICOLLIS, sp. nor. 
Long. 89, lat. 36 mm. 
Colour black, wi& the entire body and limbs densely covered 
with brownish-grey waling. 
Head broadly but shallowly depressed on forehead ; eyes short 
ovate, scarcely prominent. Ilodrzcna scarcely longer than head, 
almost as broad as long, el&&ted and compressed between the 
antenme and with a distinct central furrow which is broader and 
shallower towards base. Antenna rather slender and elongate, 
squamose, and with scattered short white seta ; funicular joints 
of normal length. Prothorns transverse, broadest a t  base and 
regularly narrowed to apex, the sides being slightly rounded ; 
basal margin strongly bisinuate and with the basal angles acute, 
anterior margin slightly concave ; the upper surface is abruptly 
1906.1 NEW AFRICAN CURCULIOWIDAL 923 
elevatetl in the basal two-thirds, which is soptratecl from the 
anterior part by a deeply bisinuate impressed line, the elevation 
is much highest in the centre, where it forms a very prominent 
callosity bearing a short deep central furrow ; among the scaling 
are some scattered short squamiform sets, which also form a 
sparse fringe along the basal margin. Elytra broad, subquadrate, 
deeply and jointly bisinuate a t  base ; sides obliquely dilated to 
some distance from base, forming a prominent humeral angle, 
nnrl from there gradually narrowed to the apex ; upper surf'nce 
convex, with fine s t r k  containing rows of large punctures (only 
visible when the scaling is removed) ; the intervals broad, slightly 
convex, shiny and finely aciculate; intervals 3 and 5 *  are 
elevated a t  the base, and the latter bears also a tubercular 
proniinence which projects horizontally from the declivity mid 
is much larger in the 8 than in the 9 ;  each interval has an 
irregular row of very short depressed squamiform setae. Legs 
normal, set with short, pale, suberect sets. 
CAPE COLONY : East London (Dr. G. H. Longstuf, Sept. 1905). 
TYPE in the Oxford Museum. 
This species is somewhat intermediate between E. pulvi7tati- 
collis Boh. and 3. bidentatus Boh. In the former the structure 
of the thorax is very similar, but the insect is much larger, the 
elytra are more elongate and show no traces of the basal or 
posterior callosities. In size and facies cc~llosicollis much re- 
sembles birle~ztffitus, but in the latter species the thorax is simple 
and the elytra have no basal callosities. 
ZEUUORPGMA, gen. nov. (Tanyrrhynchicles.) 
Ilecul hemispherical ; the eyes widely separated, convex. Rostrzcnz 
r<dier  longer than the head and prothorax, strongly curved ; under 
surface as densely squamose as the upper; scrobes foveiform, 
placed very close together on the upper surface in front of the 
middle and with a very fine stria connecting them with the apex. 
Ante7mce with the scape reaching nearly to the middle of the 
prothorax; the two basal joints of the funiclc very elongate, 
the second slightly longer than the first. Prothorux transverse, 
broadest a t  base and rapidly narrowed to apex; basal margin 
arcuate ; apical margin subtruncate dorsally, slightly lobate 
laterally and without vibrisss ; the anterior cox= placed about 
in the middle of the prosternum. Elytra ovate, with oblique 
shoulders and with 10 finely-punc$ured stris ; the intervals 
smooth, almost plane, and with rows of very long erect hairs. 
Legs stout; femora unarmed,. posterior pair not reaching the 
apex of the elytra ; t ibis straight, anterior pair not denticulate, 
corbels of posterior pair enclosed; t a r s i  short and broad, the 
second joint shorter and narrower than the first and third, fourth 
joint short, the claws small and connate. Abdomelt with the 
* The space between the fintnre auld the first stria is reckoned as the first interval. 
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intercoxal process broad and truncate, segment 2 as long as 3 and 4 
together and separated from 1 by a perfectly straight incision. 
TYPE, 2, JLivta, sp. nov. 
This genus is evidently very closejy allied to Goibiovhi?wm Fst. 
(Deut. ent. Zeit. 1889, p. 143), from the Transvaal, with which 
I am not acquaintetl. Dr. K. M. Heller has, however, very 
kindly conipared my specimens with Faust’s type and coiisiders 
them to be generically didnct ,  on the grounds that in Gomio- 
rhinus the eyes are approximated and the apical margin of the 
prothorax is vertically truncate. A further diEerence is to be 
found in the corbels of the posterior tibiz, which are stated by 
Faust to be open and truncate. The species of this genus exhibit 
a Close affinity to S2/1’2pie-orrJL?/iachlLs, with which a t  fiist I pio- 
visionally associated them ; they may, however, be discriminated 
superficially by their long erect set* and the longer and inore 
slender rostrum. 
ZEUGORYGMA HIRTA, sp. nov. 
Long. 3+-3+, lat. 14-2 min. 
Colour black, with dull green scaling, the suture dull pink ; the 
lateral margins and underparts pale with a metallic pink or golden 
reflection ; body set with very long erect sete. 
Head subglobose, with dense scaling and a tuft of erect setx 
above the eye, forehead with a central fovea. Rostrum elongate, 
a little longer than the headand prothorax, subcylindrical and 
distinctly curved ; scrobes in the form of two deep oval fossre on 
the upper surface, separated hy a narrow carinct, evanescent 
posteriorly, but continued to apex in the form of an extremely fine 
line ; scaling rather sparse laterally but dense above, with short 
erect set= on the b a d  half, which give the base an elevated 
appearance. Aiatepmm piceous, with pale scaling j funicle with 
joints 3 and 4 subequal in length. Prothorax transvwse, broadest 
at  base, which is gently curvecl, apex much narrower and con- 
stricted, the margin slightly lobate dorsally, sides moderately 
rounded ; upper surface convex, densely squamose, with 2% faint 
central furrow and a row of erect set= on each side of it. E’lytm 
ovate, sides gently rounded, broadest about middle ; upper surface 
convex, with fine punctured strix ; the intervals almost plane, with 
dense scaling and with single rows of remote, very long pale set= 
on each interval except 4 and 6, which occasionally bear :t few 
short sets. Legs piceous, with dense pale opalescent scaling. 
NATAL : Estcourt (A .  8. HccvibncZ) ; Frere (G. A. hr. X.). 
TYPE in the British Museum. 
ZEUGORYGMA ORANGIB, sp. nov. 
Long. 3-4+, lat. lf-2i mni. 
The description of 2. hirla applies entirely to this species, 
except in the following particulars :-The rostra1 scrobes are 
continued backwards from the fossa, and even wlien hidden by 
the scaling their upper edge may be seen in the form of a narrow 
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bare cariua running from the antennE more than halfway to the 
eye, there being no trace of this in hirta ; the elytra also have 
their bases distinctly marginate and at the external angle 
there is a slight projection which just overlaps the base of the 
prothorax, both these characters being absent in hirta ; finally, 
the antenns are slightly more elongate, and the third joint of 
the funicle is distinctly longer than the fourth. ’ 
ORANGE COLONY : Bothaville (Ur .  H. Rruitns). CAPE COLONY :
Port Elizabeth (Br. H. Brawns). 
TYPE in the British Museum. 
Dr. Brauns has kindly sent me a series of eleven specimens, iii 
which the above-mentioned characters are quite constant. 
HIPPORRHINUS MENDICUB, Sp. n0V. 
Long. 15, lat. 6+7$ mm. 
Head coarsely rugose and with scattered scaling ; forehead 
almost plane, with a low central carina ; anteocular furrows 
present. Rostrum separated from head by a transverse incision, 
moderately stout, curved and slightly dilated at  apex; upper 
surface with a broad and distinct central furrow, the adjoining 
costa coarsely punctured ; upper lateral sulci broad ancl deep, 
uniting at  base, the lower pair of equal length, but narrower, 
shallower, and not uniting ; scrobes lateral, deep and straight ; 
inferior basal furrow broad ancl deep. d?i t f?7%?KP with the scape 
scarcely reaching eye, the two basal joints of the funicle subequal. 
Prothorax: as long as broad, apex narrower than base, sides 
moderately rounded, broadest about middle, apical margin dis- 
tinctly rounded dorsally ; ocular lobes well developed ; upper 
surface convex, closely and evenly set with large conical granules, 
leaving a narrow but distinct central furrow containing no carina ; 
granules bare, each with a short depressed dark seta, the inter- 
stices with dense brownish-grey scaling. Elytrffi oblongo-ovate, 
much broader in the 2 ,  broader than the prothorax a t  base 
(especially in 51 ), the shoulders obtusely prominent ; sides 
moderately rounded, broadest about middle, apical processes small 
and conical in both sexes ; upper surface convex, with broad very 
shallow sulci containing rows of very small granules, the intervals 
with rows of more closely-set granules, those on intervals 3, 5 ,  and 
7 being inuch larger and more elevated, especially towards apex ; 
the apices of the granules bare, the rest of the snrface being 
denhely covered with round greyish-brown scales. Legs notably 
short in 2 ,  mnch longer and thicker in the d ; all the tibia? 
curved (more strongly so in $) and coarsely dentate ; posterior 
tarsi with the three basal joints subequal in length and breadth. 
CAPE COLONY : TOUW’S River (B. M .  Lightfoot). 
TYPES, d in the South African Museum, 9 in the British 
Museum. 
Allied to ZI. gravidus Mshl., but in that species the upper 
lateral siilci of the rostrum do not unite at  the base, and the basal 
inferior furrow is much shallower ; the shoulders of the elytra 
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are also much more oblique, and the scaling is different, being 
much thinner, with the scales large, round, and white. 
HIPPORRHINUS IMPRESSICOLLIS, sp. nov. 
Long. 124, ht. 3k mm. 
Colour black, moderately shining, and entirely devoid of scaling, 
except for a fimall white spot at the extreme apex of the elytra. 
Bead convex, with scattered shallow punctuation ; forehead with 
two faint longitudinal impressions ; anteocular furrows deep. 
Rostrum about as long as bead and prothorax, cut off from head 
by a dorsnl incision; sides parallel to middle, thence gr<dually 
dilated t o  apex ; upper surface convex, with five distinct narrow 
csl'rinaz, the outer one on each side abbreviated apically, the basal 
margin impressed in the middle and obtusely elevated laterally ; 
lateral sulci broad and deep, subeyual in length, the upper pair 
only uniting at  base ; scrobes very deep, laternl, almost straight ; 
inferior basal furrow very deep. Antenmm with scape scarcely 
reaching eye, the two basal joints of funicle equal. Prothorux 
a little broader than long, of equal width a t  base and apex ; sides 
moderately rounded, broadest about middle, dorsal anterior margin 
truncate ; ocular lobes feebly developed ; upper surface almost 
plane, gradually elevated posteriorly and steeply declivous along 
the basal margin, closely set with low rounded tubercles, leaving 
a narrow central furrow which, owing to the posterior elevation, 
appears much deeper towards the base and contains a fine abbre- 
viated carina ; tubercles each with a very short depressed dark 
seta. Elytrffi elongato-ovate in 8 , shoulders rounded ; sides very 
slightly ampliated, broadest before middle ; apical processes absent ; 
upper surface convex, with shallow sulci containing regular rows 
of distinct granules ; all the intervals evenly raised, convex, with 
regular rows of depressed and often elongate granules, each beaxing 
a very short depressed dark seta, except on the declivity, where 
the set= are long and erect. Lege comparatively long and slender, 
with scattered dark setze ; posterior tarsi with the 1st joint longest 
and as broad as 3rd, 2nd rather narrower but RS long as 3rd. 
CAPE C O L O ~  : Stellenbosch (L. Pe'rirtguey), Malmesbury (R. ill. 
TYPE in the South African Museum. 
I n  general facies this species most resembles H. cupensis L., but 
it,s rostrum is much more slender and distinctly dilated at the 
apex ; moreover, the gradual posterior elevation of the prothorax 
and its unusually deep central furrow will distinguish inzpressicollis 
from all its nearest allies. 
Lightfoot). 
HIPPORRHIXUS MONILIS, sp. nov. 
d long. 10-17, lat. 4-7; 9 long. 11, lat. 5 mm. 
Heffid convex, bare, with scattered large deep punctures ; fore- 
head plane and somewhat plicate ; anteocular furrows, as seen 
from above, very deep. Rostrwn a little shorter than prdhoras, 
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deeply incised a t  base, gently curved, the sides parallel to beyond 
middle and slightly dilated at  apex ; upper surface convex, with 
five narrow undulating carinse, the central one sometimes a little 
higher than the others ; the two lateral sulci on each sitle narrow, 
deep, and of equal length ; scrobes deep and htornl ; inferior 
h ~ s a l  furrow very deep. B n t e t m m  with the scape reaching eye, 
the first joint of funicle longer than the second. P?*otholucz 
as long as broad, sides subparallel from base to beyond middle, 
thence rapidlynarrowed to apex, anterior margin truncate dorsally; 
ocular lobes well developed ; upper surface slightly convex, densely 
m d  evenly set with large rounded granules and without any t ime 
of i i  central furrow, entirely devoid of scaling. Blytra oblongo- 
ovate, much narrower in 8, truncate at base, shoulders prominent 
ant1 subrectangular, sides slightly rounded, broadest about middle ; 
apical processes absent in 8 ,  very small in 9 .  Upper surface 
convex, without any distinct sulci, the whole surface being densely 
covered with even and regular rows of large rounded granules ; 
these granules bare, and each with a short depressed dark seta ; 
the interstices entirely devoid of scales, except for a few along the 
extreme lateral margin. Legs rugose, with black sets  on the 
tibia and a few white ones on the femora ; the inner edges of tibia 
htrongly dentate ; posterior tarsi with the three basal joints sub- 
equal in length and breadth. 
NAMAQUALAND : O’okiep (G. TVardeu). 
TYPES, 8 in the South African Museum, 9 in the British 
Museum. 
Very nearly allied to eorpdentzcs Gyl., which, however, bas the 
rostrum shorter, thicker, and more strongly curved ; the prothorax 
is also much larger in proportion to the elytra in covpislentus, the 
elytra are less elongate and jointly sinuate a t  the base with the 
h ~ n i e i ~ ~ ~  angles projecting forwards, whereas in mo?silis the base 
is truncate with the shoulders subrectangular. 
HIPPORRHINUS DISPAR, sp. nov. 
Long. 11$-11+, lat. 4+5+ inm. 
IImd convex, with scattered fine punctuation ; forehead with a, 
deep central impression ; anteocular furrows deep. Rostrzcnz sepa- 
rated from head by a deep incision, as long as prothorax, strongly 
curved and moderately dilated at apex; upper surface almost 
plane, rugosely punctured in the central portion and with a broad 
smooth central carina ; the lateral sulci broad and deep, the upper 
pair only uniting at  base, the lower pair much shorter ; scrobes 
deep and lateral; inferior basal furrow very broad and deep. 
Prothorax broader than long, apex scarcely narrower than base, 
sides strongly rounded, broadest a t  middle ; apical margin 
faintly concave dorsally ; ocular lobes moderate. Upper sur- 
face slightly convex, evenly set with small rounded tubercles, 
leaving a narrow central furrow containing no carina ; tubercles 
bare, the interstices with a few scattered pale scales. EZytrcc 
oblongo-ovate, trnncate a t  base, shoulders prominent and sub- 
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rectangular ; sides scarcely rounded, subparallel to beyond 
middle; apical processes absent in both sexes; upper surface 
with broad sulci containing rows of large shallow punctures 
separated by small granules, the intervals all evenly raised and 
with regular rows of larger granules ; granules baro, with short 
depressed black sets, which, however, nre much longer and erect 
on the declivity ; the interstices with thin, very scattered, white 
scaling. Legs moderately slender, the posterior pairs of tibise not 
dentate internally; posterior tarsi with joints 1 and 3 of equal 
width, 2 a little nitrrower, 2 and 3 subequal in length, 1 distinctly 
longer. 
CAPE COLONY : Sir Lowry’s Pass and Ashton (3’. Pureell). 
TYPES, d in the British Museum, 9 in the South African 
Museum. 
The two examples here associated present a very different 
appearance superficially, owing to the fact that in the 9 the 
granules on the elytra are much larger and distinctly elevated ; 
whereas in the 8 they are small and much depressed, giving the 
insect an appearance very much like that of H. c q f i ~ .  
A similar form of variation may, however, be observed in other 
species of the genub, such as wuhlbwgi Boh. $c., and in all other 
respects these examples are clearly referable to n single species. 
HIPPORRHINUS FOVEOLATUS, sp. UOV. 
Long. +13&, lat. 3A-6 mm. 
Beud convex and closely punctured on vertex; forehead flattened, 
more sparsely punctured, and with a distinct central fovea ; ante- 
ocular furrows absent. Rostrum not incised at base, moderately 
stout, scarcely curved, slightly dilated at apex ; upper surface 
with a shallow central furrow, rather deeper anteriorly, the 
adjoining costse with a few setigerous punctures ; upper lateral 
sulci complete, deep anteriorly but uniting very shallowly a t  base, 
the lower sulci much abbreviated ; scrobes directed beneath base 
of rostrum ; the inferior basal furrow shallow. Aiztennm with 
the scape scarcely reaching eye, the first joint of funicle rather 
longer than the second. Prothoralr: a little broader than long, its 
length equal to the width at base, the apex slightly narrower ; 
sides moderately rounded, broadest about middle, apical margin 
truncate dorsally ; ocular lobes feeble ; upper surface convex, closely 
set with small rounded tubercles, leaving an ill-defined central 
furrow containing a strong carina ; tubercles bare, each with a 
very short depressed seta ; the interstices with scattered large 
round white bcales. Elytra oblongo-ovate, shoulders roundly 
prominent, sides subparallel from shoulders to beyond middle ; 
apical processes very small and conical in both sexes ; upper surface 
convex, with regular rows of large subreticulate fovese, the intervals 
nayrow, smooth and devoid of granules dorsally, but with traces 
of depressed granules laterally and on the declivity ; black, shiny, 
with small scattered patches of large white srales and with a few 
minute depressed set*. Legs moderately stout, with sparse white 
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scaling ; the anterior tibirt? inore curTed interiorly iii the ; 
posterior tarsi with the thiaee joints subequal in length, the second 
a little narrower than the others. 
CAPE COLONY : Bredasdorp (IT. Pry) .  
TYPES, d in the British Museum, 2 in the South African 
Museum. 
A somewhat distinct species, owing to its regularly and deeply 
foveate elytra. It comes, perhaps, nearest to prt i tzcs  Gyl., but 
in that species tthere is no inferior basal furrow on the rostrum, 
the forehead is deeply excavate, and the elytra are more elongate 
and less distinctly foveate. 
HIPPORRHINUS MONTANUE, sp. nov. 
Long. 17618,  lat. 73 mm. 
Bead convex, with close deep punctuation on vertex ; forehead 
more sparsely punctured, with two sliallow impressions in 6, 
which are obsolescent in 2 ; anteocular furrows deep, converging 
dorsally. Rostrum not cut off from head at  base, but muell 
elevated dorsally, as long as prothorax only, thick, curved and 
strongly dilated apically ; upper surface shallowly impressed 
towards apex, slightly convex in the basal half and with a deep 
central stria which vanishes anteriorly ; lateral sulci deep, 
the upper pair much longer and uniting deeply at  the base, 
lower pair not uniting, each forming R large triangular fovea ; 
scrobes very deep, directed beneath base of rostrum, but not 
uniting ; the inferior basal furrow being absent. Antenna diort 
and stout ; scape scarcely reaching eye and coarsely punctured ; 
funicle with first joint much longer than second. Prothorax a 
little broader than long, apex narrower than base, sides rounded, 
broadest rather before middle, anterior margin truncate dorsally; 
ocular lobes very prominent ; upper surface slightly convex, some- 
what closely set with rounded tubercles, leaving a central furrow 
containing a broad abbreviated carina ; tubercles bare, each with 
a depressed dark seta, the interstices with grey scaling. Elytrw 
subovate, similarly shaped in botli sexes, shoulders prominent and 
subrectangular, sides slightly 1-ounded, broadest about middle; 
apical processes obsolescent ; upper surface convex, with regular 
rows of large reticulate fovert?, the intervals narrow, 1, 3, 5, arid 7 
bein4 distinctly costate, smooth and devoid of granules, the 
remaining intervals depressed and transversely plic>Lte, but 
irregular and sometimes indistinct ; colour black, with sparse 
minute pale scaling. Legs stout, with very scattered pale scaling ; 
the posterior tibis strongly dentate internally; the tarsi broad, 
the basal joints of equal width, but the second shorter than the 
first and third. 
CAPE COLONY : Matroosberg (DT. Nadotk). 
TYPES, in the British Museum, 2 in the South African 
Museum. 
This species will stand next to delectrmzs Hbst., with which i t  
agrees very closely in its rostra1 strnrture (except that the lower 
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lateral snlci do i tot unite a t  tlie base) ; it niay, however, be easily 
distinguished by its convex forehead, the much greater develop- 
ment of the ocular lobe of the prothorax, ant1 especially by the 
large subreticulate fovee on the elytra. 
HIPPORREIINKJS PTJRCELLI, sp. nov. 
Long. la%, lat. 54 nim. 
Head deeply and rugosely punctured ; forehead subplicate, 
broadly impressed, and with a short elevated central carina ; ante- 
ocidnr furrows absent. Rostrum riot incised at base, as long as 
the prothorax, scarcely curved, but sharply declivous at  apex, 
broadly and regularly dilated from base to apex ; upper surface 
rugofiely punctured, with a broad smooth central carina which is 
continued right LIP to the base, the adjoining carinae shorter, 
narrower, and lower ; lateral sulci not uniting a t  base, the lower 
ones rather narrower than the upper, but of equal length ; scrobes 
entirely lateral, straight and oblique ; the inferior basal furrow 
absent. Antennce with the scape just reaching eye, the two basal 
joints of funicle subequal. Yrothorax transverse, apex and base 
of about equal width, sides strongly rounded, broadest at  middle, 
anterior margin slightly sinuate dorsally ; ocular lobes well 
developed ; upper surface slightly convex, fairly closely set with 
low rounded tubercles, leaving a narrow central furrow containing 
a distinct but abbreviated carina ; tubercles bare, with short 
depressed fietae, the interstices with grey scaling. Elytra oblongo- 
ovate, shoulders subrectangular, sides scarcely rounded, broadest 
about middle, apical processes obsolescent ; upper surface with- 
out striation, but with rows of small granules in lieu of punctures; 
interval 1 wit8h distant, small, depressed tubercles vanishing.on the 
declivity, intervals 2 and 4 with only one or two larger rounded 
tubercles before middle, 3, 5, and 7 with closely-set rows of large 
elevated tubercles which are shrtrply conical except on the basal 
portion of the disk, interval 6 quite smooth ; tubercles bare, with 
short depressed dark setae, the interstices with a very few scattered 
pale scales. Legs rugose, except the central part of the femora 
which is smooth; the interior edges of all the tibiae strongly 
dentate ; the posterior tarsi with the three basal joints of equal 
width, the first a little longer than second or third which are 
equal. 
CAPE COLOSY : Sir Lowry’s Pass (3’. Pzcrcell). 
TYPE d in the South African Museum. 
UYCLONUS ALGOENSIS, sp. nov. 
Long. 6+8+, lat. 28-3g mm. 
Black, with fine grey setiforh scaling. 
liecul closely and rugosely punctured throughout, and with 
spnrse setiform scaling ; eyes very prominent, lateral. Rostrum 
rather shorter than the head and similarly sculptured, scrobes 
(Plate LXVI. fig. 6.) 
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continued beneath the eyes in the form of a distinct narrow 
furrow. diatennce long and slender, piceous, with very fine grey 
pnbescence ; first joint of funicle as long as the club. Prothorax 
slightly longer than broad, obliquely truncate at apex, steeply 
retnse a t  base which is not broader than the apex, sidqs rpunded, 
broadest a t  middle, shallowly constricted and transversely im- 
pressed anteriorly ; upper surface very convex, with even rugose 
punctuation and a high narrow central carina. Etytra ovate, 
narrower in 8 ,  shoulders sloping, sides rounded, broadest about 
middle ; upper surface convex, not striate, but with regular rows 
of minute granules in lieu of striw dorsally and with rows of 
punctures laterally; the intervals 1, 3, and 5 with rows of small 
tubercles, each of which bears a very short depressed seta, intervals 
2 and 4 plane, often with abbreviated or interrupted rows of small 
granules, 6 and 7 more convex and usually granulate, the outer 
intervals plane and smooth. Legs long and slender, piceous, with 
pale pubescence ; tarsi elongate, the third joint deeply bilobed ; 
femora strongly clavate, the posterior pair almost reaching the 
apex of elytra in 8, much shorter in 9 . 
CAPE COLONY : Algoa Bay (Br.  B. Brazcns). 
TYPES, 
CYCLOMUS SIMPLEX, sp. nov. 
Long. 53-93 lat. 25-4 inm. 
Colour black, with fairly dense, grey or light brown, long, 
recumbent pubescence. 
Head very convex, coarsely and closely punctured, thinly 
pubescent ; eyes short orate, very prominent. Rostrum shorter 
than the head, coarsely punctured, the scrobes evanescent 
posteriorly, passing obliquely much below the eyes. Amten~e 
moderately slender, piceous, with fine long grey pubescence ; the 
club longer than first joint of funicle. Prothorax broader than 
long, obliquely truncate a t  apex, strongly retuse a t  base, sides 
strongly rounded, broadest at middle, slightly constricted near 
apex ; upper surface subdepressed, longitudinally rugose, without 
any central carina and with recumbent$ pale pubescence. Etytra 
ovate, subacuminate apically, shoulders rounded, broadest before 
middle ; upper surface convex, with deep striae containing rows of 
granules, the intervals broad and plane in $2, narrower and more 
convex in 8, but all evenly raised, finely coriaceous, devoid of 
tubercles and with long depressed pale pubescence. Legs com- 
paratively stout, piceous, with long grey pubescence ; third tarsal 
joint strongly bilobed. 
in  the British Museuim, 2 in the Oxford Museum. 
(Plate LXVI. fig. 7.) 
CAPE COLONY : Grahamstown. 
TYPES, 0 in the British Museum, 8 in the Oxford Museum. 
This insect may be readily distinguished from all its congeners 
I have received five specimens through Dr. Horn labelled 
by its smooth even elytra. 
‘‘ Natal,” but the locality seems doubtful. 
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Six species of Cyc1onm.s have been described previously, and the 
following synoptic table may help to distinguish them : 
Third tarsal joint not liilobate; scrobes broad and deep, 
reaching right up to the eyes, their edges continued so as 
to  forin the ocular orbits .............................. 
2. (1.) .Third tarsal joint strongly bilobnte ; scrohes foveiforrn 
apically, very shallow or eveu obsolescent hehind, being 
continued as faint oblique lines well below the eyes. 
3. (4.) Prothorax broad, qiiite plane, with a deep excision on each 
side about tniddlc .................................... 
4. (3.) ~ Prothorax convex, sides not excised. 
6. (14.) Elytra with the alteriiate intervals elevated or tiiberculate. 
6. (9.) , Eyes sitnated on the superior margin of forehead; pro- 
7. (8.) Rostrnm with a narrow central fnrrom . . . . . . . . . . .  C. hoops Rob. 
8. (7.) Ilostruin without a central fuwow .................... C .  lanpidus Boh. 
9. (6.) Eyes lateral ; rost,ruin without a fiirrow. 
Prot,horax without a central carilia : eyes ~ubpednnculate. 
1. (2.) 
C. siinus Wied. 
C. planicollis P6r. 
' thorax not, or only obtusely, ciwinate. 
10. (11.) . _  
C. e m i n d s s  I3oh. 
~I 
11. (10.) I Prothorax with R very distinct narrow central carilia ; eyes 
13. (13.) 
13. (18.) 
14. (6 , )  
prominent but never subpedunculate. 
very long fine hair8 ................................... C. daoypus Germ. 
Tubercles on elytra bearing long erect seta! ; legs covered with 
Tubercles on elytra with very short depressed set*; legs 
Elytral intervals all perfectly smooth and of equal height'. 
with short recumbent pubescence .................. C. alyocnsis, sp. nov. 
C. simplea, fip. nov. 
C. simz(s Wied. has been redescribed by Pascoe (Ann. N. H. 
( 5 )  xx. p. 354, 1887) under the name of Xxccetoderes scabripewnis. 
MYORRHINU~ LONOSTAFFI, sp. nov. 
Long. 3$-3$, ht. 2-2+ mm. 
Colour entirely black, uniformly and fairly densely covered 
with light green scaling and closely set with short suberect pale 
setse. 
Bead shortly conical, densely squamose ; eyes depressed and 
closely approximated. Rostrum elongate, as long as head and 
prothorax, strongly and regularly curved, compressed dorsally 
towards base (there being a, broad lateral furrow from the 
antenna to the eye), but flattened and slightly spatulate a t  the 
apex ; upper surface not gibbous at  the insertion of the antennse, 
bnt with a short shallow central furrow a t  that part, basal portion 
punctate and squamose, apex and under surface bare shiny and ini- 
punctate ; colour black. Amtennce inserted about middle of rostrum, 
black, with the base of scape dark ferruginous ; scape moderate, 
slightly curved, gradually clavate and as longas funicle without the 
club. Prothorax transverse, truncate at  base and apex, the latter 
shallowly constricted and much narrower than the base, sides 
strongly rounded, broadest about middle ; upper surface evenly 
convex, with fine shallow punctuation concealed by the scaling. 
Elytra short, subglobose, their sides strongly rounded, broadest 
before middle ; upper surface convex with fine distinctly punctured 
stris, the intervals smooth and impunctate. Legs ferruginous 
brown, the femora darker ; the latter with green scaling, t ibis 
with depressed whitish sets. 
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CAPE COLONY : East London (Dr. G .  R. Longstuf). 
TYPE in the Oxford Museum. 
Nearly allied to M. seturius F%hr., but in that species the sets  
are inconspicuous, being much fewer and very minute ; the 
rostrum and legs are also of a different colour, being testaceous 
yellow. 
I have much pleasure in dedicating this species to Dr. Longstaff, 
who has kindly entrusted to me the Curculionids which he 
took during the recent visit of the British Association to South 
Africa. 
RHYPAROSOMUS ASHUNUS, sp. nov. 
Long. 4 5 6 ,  lat. lf-2t mm. 
Colour black, with dark brown scaling and thinly covered 
throughout with stiff erect s e k  ; elytra with a common V-shaped 
pale marking behind middle (often abraded), and sometimes with 
N broad pale lateral stripe. 
Head rugosely punctured ; forehead plane, with a short deep 
central furrow and a shallower one on each side of it, all three 
being continuous with the rostra1 furrows. Rostrum shorter 
than the prothorax, broad, scarcely curved, its sides subparallel ; 
upper surface with three deep continuous furrows of equal length, 
the central one being rather broader than the others, beyond 
these a short lateral basal stria. AyLtenim piceous, the scape 
slender, abruptly clavate, sparsely setose ; funicle with the two 
basal joints elongate, the first much longer than the second. 
€+othorccx as long as broad in cf , slightly broader than lobg in 2 , 
apical margin slightly rounded, ocular lobes distinct, basal margin 
strongly rounded, sides gradually dilated from base to beyond 
middle, abruptly narrowed at  apex ; upper surface almost plane, 
the lateral margins retuse, rugosely and confluently punotured 
throughout. E&ra elongato-ovate, much narrower in 8, deeply 
emarginate a t  base, the basal angles projecting sharply forwards ; 
shoulders oblique, with a very faint humeral tubercle, sides 
parallel from there to beyond middle ; upper surface convex wish 
shallowly punctured stris, with the suture and alternate intervals 
inore raised than the others but without any tubercles; the 
intervals rugosely punctured and each with a row of stiff erect 
set=, which are more numerous on the elevated intervals. Legs 
with dark brown scaling, rarely with paler markings, and set with 
stiff erect s e b  ; anterior pairs of tibia very strongly curved near 
:Lpex in both sexes, but especially in the d . 
(Plate LXVI. fig. 8.) 
MASHONALAND : Salisbury and Marandella's (G. A .  K. H.). 
TYPES, cf in the British Museum, $? in the Oxford Museum. 
A common species, occurring round the roots of various low- 
growing plants. It is evidently allied to  $. iitcequuZis Boh. (type 
missing), but, according to the description, that species differs in 
having a transverse row of three foveols on the thorax, the elytra 
stre truncate at the base, and the raised intervals have rows of 
remote obtuse tubercles. 
934 MI<. G. A. li. MARSHALL ON [Dec. 11, 
DIABATIIRARIUS SETULOBUS, sp. nov. 
Long. 54-6, lat. 2-2& inn.  
Bead strongly deflected, retracted and invisible from above when 
at rest ; forehead convex, covered with dense brown or grey scaling 
and without any central stria ; eyes broadly ovate, not acuininate 
inferiorly. Rostruwl shorter than head, somewhat ainpliatecl a t  
apex, its upper surface almost plane, squamose uniformly with the 
head a t  base, bare anti rugosely punctured a t  apex; antenilat 
ferruginous. P2-othoraz longer than broad, its sides smrcely 
rounded, broadest at  base and gradually narrowed from there to 
apex, base deeply bisinuate, apex strongly and roundly produced 
above head, ocular lobes obsolete, gular sinuation very deep ; 
upper surface convex, closely set with large subreticulate punctures 
and with a distinct complete central furrow ; the sculpturing is, 
however, very largely concealed by a thick brown or grey indu- 
mentuni ; the larger punctures bear short thick erect set*, wJiich 
are inore numerous ancl paler dong the apical margin. Elytru 
jointly trisinuate a t  base, somewhat broader than the prothorax 
at  the shoulders, which are sloping, sides subparallel to beyond 
middle ; scutellum distinct, densely squamose but not prominent ; 
upper surface convex, with rows of large separated foveols which 
are partly concealed by a thick greyish indumentum ; the intervals 
narrow, plane, coriaceous, and with rows of short thick distant 
erect sets, which are more numerous posteriorly ancl a number of 
which unite to form a prominent fascicle on the declivity of the 
third interval. Legs covered with thick grey or brown indu- 
mentum ; tibis with two short stout teeth internally a t  apex ; 
tarsi short and broad, fourth joint entirely absent. 
MASHONALAND : Salisbury ancl Umtali (G.  A .  K. X.). TRANSVAAL : 
Shilouvane (Bet*. H. Junod). 
TYPE in the British Museum. 
(Plate LXVI. fig. lo.) 
DIABATHRARIUS VELUTINUS, Sp. n0V. (Phte  LxvI. fig. 9.) 
Long. 8-85,Ist. 32-4 mm. 
Bead deflected, only a small portion visible from above when a t  
rest ; forehead convex, with a shallow central stria, densely clothed 
with golden-brown scales and with scattered yellow sets ; eyes 
narrowly ovate, but broadly rounded inferiorly. Rostrzcnz about 
as long as head, straight, parallel-sided a t  base, very broadly and 
triangularly dilated on each side a t  apex ; upper surface plane, 
rugmjeIy punctured and with a narrow central carina ; antenme 
ferruginous, the club fuscous. Prothorax as long as broad, sides 
parallel from base for two-thirds of the length, then rapidly 
narrowed to apex, base bisinuate, apex roundly produced above 
the head, ocular lobes slight, gular sinuation very deep ; upper 
surface convex, densely and evenly clothed throughout with large 
golden-brown scales which strongly overlap one another and with 
scattered depressed yellow setze. Elptra jointly trisinuate a t  base, 
much broader than prothorax a t  shoulders, which are rounded 
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and very piaominent ; sides not rounded, broadest at  base and very 
gradually narrowed towards apex ; scutellum distinct, prominent, 
densely squamose ; upper surface convex, with regular stria3 con- 
taining rows of deep punctures more or less hidden by the 
scaling ; the intervals plane, closely set with large rounded scales, 
which stand almost vertically and thus give the insect a velvety 
appearance ; each interval has a row of pale depressed setm ; the 
colonr of the scales is dark brown with a common V-shaped 
lighter mark behind middle, immediately followed by a broader 
similar mark of the ground-colour, the apex again being lighter ; 
but in the cotype the whole ground-colour is much lighter, and 
thus only the darker posterior band is noticeable. Legs densely 
covered with golden-brown scales and with depressed yellow set= ; 
tibia3 dilated a t  apex, with a stout spine at  the inner angle and a 
shorter one just above it ; tarsi very broad and short, fourth joint 
entirely absent. 
MASHONALAND : Salisbury (G .  A .  K. X.) , 
TYPE in the British Museum. 
HYPSOMUS PARVUS, sp. nov. 
Long. 2i-3, Int. Q-1 mm. 
Head globose, with dense brown scaling and closely punctured, 
without impressions or carin=. Rostrum elongate, as long as the 
prothorax, cylindrical, gently curved, slightly elevated at base 
and separated from the head by a faint impressed line, with close 
punctuation and dense brown scaling throughout, and without 
carins or sulci ; scrobes disappearing rapidly beneath the rostrum 
and continued to base, but not uniting there. Antenna piceous, 
%ape not reaching the eye ; first joint of funicle thicker and 
rather longer thnn second, the remainder very short, subequal, 
but gradually widening apically. Prothorux longer than broad, 
subcylindrical, sides almost straight but slightly narrowed 
anteriorly, basal margin arcuate, apex slightly lobate, ocular 
lobes feebly developed ; upper surface convex, very closely anrl 
evenly punctured throughout, with dense brown scaling anrl a 
narrow longitudinal white line on each side. Elytra elongate, 
basal margin jointly sinuate and not broader than the prothorax, 
the sides rapidly dilated to form a rounded humeral angle, thence 
subparallel to beyond middle and rapidly narrowed to apex, where 
each elytron is shortly ana separately acuminate ; upper surface 
subdepressed and very gradually declivous posteriorly, with 
regular and distinctly punctured strie ; the intervals rather 
narrow, scarcely convex and finely coriaceous ; colour piceous, 
with dense even brown scaling, except along the extreme lateral 
margin, which is greyish white like the whole of the under parts. 
Legs densely squamose ; first tarsal joint as broad as, but a little 
longer than, second, third rather broader, deeply bilobate ; claws 
(Plate LXVI. fig. 11.) 
free. 
ORANGE COLONY: Bothaville (Dr. H. Brau?is). 
TYPE in the British Museum. 
P R ~ C .  ZOOL SW- 1906, NO. Lxrr. 62 
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A small narrow species, which, except for its smaller size, quite 
resembles in general facies its congeneps scaphu Boh. and 
lembunculus Boh. The former, however, which is the larger 
(54 nim.), differs from both the other species in having two shallow 
furrows on each side of the rostrum above the scrobes ; the 
scrobes also unite beneath a t  some distance from the base ; further, 
the basal margin of the elytra is wider than the prothorax, the 
outer aiigles bearing a small blunt tubercle, and owing to a con- 
striction just behind the base the margin is somewhat raised; 
finally, the thorax is more transverse and has the sides rounded. 
The present species is much more nearly allied to lembzcnculus 
(38 mm.), but in that insect the rostrum is not elevated at  the 
base, but is continuous with the head ; the ocular lobes of the 
prothorax are well developed and there are three white stripes 
dorsally, the outer ones being much broader ; the basal margin is 
not wider than the prothorax nor is it elevated, but there is no 
humeral prominence as in purvus and the shoulders are oblique. 
H. scuphu I have taken in Natal at  Estcourt, and it was also 
found at  Howick by Dr. F. Dimock Brown. H. ZembuncuZus I 
have received only from Uitenhage, where i t  has been taken by 
Father O’Neil. 
BAGOUS PUNCTIPENNIS, sp. nov. 
Long. 6$, lat. 2% mm. 
Black, uniformly covered throughout with clirty grey scaling 
having the appearance of putty. 
Head retracted, forehead with a very deep and brosd central 
impression and with a rounded prominence above each eye. 
Rostrum rather long and slender, aa long as prothorax, sub- 
depressed, sharply deflected at  one-third from base, sides parallel 
throughout ; upper surface slightly convex and with a faint 
central carina ; when the scaling is removed the surface is found 
to be piceous, very shiny and minutely punctured. Antennce 
inserted well behind middle of rostrum, piceous, with the clnb 
grey, the scape very short. Prothorux longer than broad, basal 
margin arcuate, apical margin slightly lobate and somewhat 
elevated; sides subparallel from base to near apex and there 
sharply constricted ; ocular lobes prominent ; upper surface almost 
plane, with close faint punctuation and irregular wrinkling, with 
a mere trace of a broad very shallow central furrow and with a 
distinct lateral impression about middle. Elytru oblong, jointly 
sinuate at base, the margin being somewhat elevatei and crenu- 
lated ; shoulders sloping and with a sharp humeral prominence ; 
aides almost straight and gradually narrowed posteriorly, apex 
slightly and separately produced and with a sharper prominence 
from the end of the third interval ; upper surface almost plane on 
disk, with broad strize containing rows of large round punctures, 
which are visible through the scaling to the naked eye, the 
intervals plane on disk and slight,ly convex laterally, 3 and 5 each 
with a sharp conical tubercle on the declivity, the latter being 
nearer the apex ; interval 3 is also dentntely carinate on the apical 
(Plate LXVI. fig. 12.) 
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half of the declivity, the carina forming a sharp prominence at  the 
apex. Leys densely squamose, the tibia with sparse very long 
s e t s  ; tarsi extremely slender, the three basal joints no broader 
than the fourth, the second joint slightly longer than the erst. 
PORTUGUESE E. AFRICA : Beira (P. d. ,S’heppard). 
TYPE in the British Museum. 
This very distinct species was caught by Mr. Sheppard at light. 
The very slender tai’si, the apical prominences, and the short 
scape and scrobe are all characters which mill a t  once distinguish 
it from any of the other African forms. 
BAGOUS BEIRAW-S, sp. nov. 
Long. 23, lat. 1 mm. 
Uolour black, with uniform dark brown scaling. 
Head convex, forehead without any impression. Rostrzcwz 
shorter than prothorax, curved and with its sides parallel ; upper 
surface convex, smooth and with a short basal sulcm on each side 
above the scrobe. Antennm inserted close to apex of rostrum, 
piceous. Prothorax as long as broad, arcuate a t  base, apical 
margin truncate dorsally, broadest before middle, the sides being 
gradually dilated from baPe to near apex antl there sharply 
constricted ; upper surface slightly convex, with subrugose con- 
fluent punctuation throughout. Elytra shortly oblongo-ovate, 
jointly sinuate at base, shoulders roundly prominent, sides almost 
parallel from base to behind middle, apex abruptly subacuminate ; 
upper surface gently convex, subretuse, posteriorly, with a small 
prominence on the fifth interval at  the summit of the declivity, 
the stria broad and deep antl containing rows of large sub- 
reticulate punctures, which become smaller laterally and quite 
disappear on the declivity, the intervals very narrow and 
undulating on the disk. Legs black, with dense scaling, the 
tibie with a few long set= on the inner edge ; tarsi with joints 
1-3 subequal in length and breadth, longer than broad, joint 4 
much longer and scarcely narrower, joint 3 not lobate. 
. 
PORTUUUESE E. AFRICA : Beira (A. Bodong). 
TYPE in the British Museum. 
The facies is that of a small B. C R ? ~ O S U S  Gyl., from which it may 
be distinguished by the anterior dilatation of the prothorax, the 
coa,rsely punctured strie on the elytm, and the narrow undulating 
intervals. 
BAGOUS HUMERALIS, sp. nov. 
Long. 43, lat. 1% mm. 
Head slightly convex, finely punctured ; forehead with a shallow 
central impression. Rostricm shorter than prothomx and com- 
paratively stout, strongly deflected close to the base; upper 
surface convex, smooth, and with a short basal furrow above the 
scrobe. Antennce inserted at  the middle of rostrum. Prothorccz 
as long as broad, arcuate a t  base, apical margin subtruncate 
dorsally and slightly elevated, the sides gradually dilated from 
62* 
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base to beyond middle a i d  sharply constricted a t  apex ; upper 
surface slightly convex, rugosely punctured, and with a deep 
complete central furrow. Elytrcc only slightly sinuate a t  base, 
broadest a t  the humeral angles, which are rather sharply promi- 
nent, the sides subparallel from there to beliind middle ; upper 
surface slightly convex, with broad strk containing rows of deep 
closely set punctures which are shallowly visible through the 
scaling ; the intervals narrow, costate, the alternate ones distinctly 
more elevated, the fifth with a small prominence on the declivity. 
Legs piceous brown, the tibia with a row of long erect set= on the 
interior edge ; tarsi with the three basal joints subequal in length 
and braadth. 
CAPE COLONY : Uitenhage (Father 0,NeiZ). 
TYPE in the British Museum. 
This species has the appearance of a large B ctmosus Gyl., froin 
which it differs in its much shorter, thicker, and more sharply 
deflected rostrum ; the scape and scrobe are also much shorter ; 
the apical constriction of the thorax is stronger and the central 
furrow deeper; finally, in c~p12osus the punctuation of the stri:t. 
on the elytra is much h e r  and invisible through the scaling, the 
alternate intervals are not raised, and the tibie have no long 
setse. 
BAGOUB SENEGALENBIB (Faust, i. l.), sp. nov. 
Long. 59, lat. 24 mm. 
Black, with uniform dense brown scaling. 
Head convex ; forehead with a large central fovea and without 
supraocular prorninences. Rostrum about as long as prothorax, 
regularly curved, and slightly dilated a t  apex ; upper surface 
Convex, smooth, the punctuation hidden by the scaling, the lateral 
bulcns above the scrobe shallow and rather indistinct. Amtewm 
inserted nearer the apex of the rostrum. Prothoras? as long as 
bro:ld, bisinunte at  bass, apical margin subarcuate dorsally, sides 
siihp~rallel from base to near apex and there sharply constricted ; 
upper surface slightly convex, closely and distinctly punctured, 
without any central furrow, but with a number of irregular 
shallow impressions. Elytra subquadrate, faintly trisinuate a t  
base, the huineral angles bluntly prominent ; upper surface almost 
p lye ,  with a broad shallow V-shaped impression near base and 
with fine strire containing shallow punctures which are quite 
hidden by the scaling, the intervals being broad, plane, and closely 
punctured (beneath the scaling) ; intervals 3 and 5 each with a 
large rouncled tubercle a t  the summit of the declivity. Legs with 
dense brown scaling ; t i b k  denticulate internally, each denticle 
with a short erect seta ; tarsi with joint 3 not bilobate, joint 1 
loiiger than 2 or 3.- 
SENEQAL (Pipitz-coll. Fuust). 
TYPE in the Dresden Museum. 
Allied to B. fustoszbs Hartm., but a distinctly larger and heavier 
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insect. It clifers also in the following characters : the evenly 
raised intervals of the elytra, the larger tubercles, the more 
prominent humeral anFles, the non-bilobate third tarsal joint, 
ant1 the rlenticulate t i b i a  The last character does not occur in 
any other African Bagoiis with which I am acquainted. 
BAGOUS FEOMONTORIJ, sp. nov. 
Long. 2+, lat. fr mm. 
Heod convex, with dense grey scaling ; forehead with a sm;r11 
central fovea. Bostrwn about as long as prothorax, distinctly 
curved and slightly dilated from base to apex; upper surface 
convex, smooth, minutely punctured, and without any basal laternl 
mlcus. i4 ntemaa inserted close to apex of rostrum. Prothorax 
about as long as broad, basal margin slightly arcuate, apir;i1 
margin truncate, sides subparallel from base to beyond middle 
and evidently constricted near apex ; upper surface slightly convex 
and quite smooth except for a small fovea in the centre of the 
base and a shallow tranvverse impression near the apex. Elytrcs 
short, subquadrate, subtruncate a t  base, shoulders roundly proini- 
nent, sides subparallel to beyond middle ; upper surface almost 
plane, with fine strise containing shallow punctures which are not 
visible through the scaling, the intewals plane dorsally, the fifth 
bearing a slight elevation on the apical declivity. Legs ferrn- 
ginous, with thin grey scaling ; tarsi with joint 3 not lobate, q;iite 
bimilar to 2, scarcely as long as broad, as broatl RS and a llttle 
shorter than 1, broader and much shorter than 4. 
CAPE COLONY: Cape Town*. 
TYPE in the South African Museum. 
Resembles a small B. canosus Gyl. in appearance, but that species 
has a distinct central furrow on the prothorax, as well as a b a d  
furrow on each side of the rostrum above the scrobe. 
I n  addition to the five species of Bagoiss described above there 
:we four others known from Africa. Of these the only one which I 
have not yet seen is B. crispzcs Faust, from the Congo (Ann. SOC. 
Ent. Belg. 1899, p. 408). B. fastoszcs Hartm. was described froin 
Dar-es-Salaam (Deut. ent. Zeit. 1904, p. 391), and I have seen 
two specimens taken by Mr. P. A. Sheppard a t  Beira. 5'. lorn- 
g z c l w  Gyl. is apparently widely distributed throughout S.E. Africa, 
occurring in Gape Colony, Natal, Mashonalnncl, and Beira ; it is 
found commonly on the water-lily (Nymphma stelbtcc). Father 
O'Neil has taken a number of B. CET~OSZCS Gyl. under a stone in a 
damp spot near Uitenhage, Gape Colony; the only other localities 
from which I have seen it are the Victoria Falls, where a single 
specimen was recently found by Dr. G. B. Longstaff, and Bothaville, 
O.R.C., whence I hare received one example from Dr. Brauns. 
* Since this description was written, Dr. K. M. Heller has kindly submitted to me 
two hmall beetle.: of the genus Bagous, from Lagos and Ashanti respectively, nrhich 
I rail attribute only to this specitk. They differ in being of slightly larger size and 
in having the prominence 011 iiiterval 5 much more strongly developed and the 
alternate iiiteri als slightly more raised posteriorly. 
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The nine species inay be discriininnted by the following 
characters :- 
1. (2.) 
2. (1.) 
3. (4.) 
4. (3.) 
6 .  (8.) 
6. (7.) 
7. (6.) 
8. (6.) 
9. (10.) 
10. (9.) 
11. (16.) 
18. (13.) 
13. (12.) 
14. (16.1 
16. (14.) 
16. (11.) 
Uppeyside set with erect curled set= ........... 
Upperside entirely dwoid of erect setse. 
Antennze inserted behind middle of rostrum; elytra with a 
sharp promiueuce at apes of interral 3 and with the 
s t r ia  deeply punctnred; joints ‘2 and 3 of tarsi longer 
thau l... ............................................. 
Autenna inserted at  or beyond middle of rostrum; elytra 
with no prominence at apex of interval 3; joints 2 and 3 
of tarsi not longer than 1. 
Striat on elytra deeply and closely punctured, the punctures 
being distinctly visible through the scaling; tibiz with 
a row of long set= on their iiiner edge. 
Prothoras without a central furrow ; antenilat inserted near 
apes of rostrum ; size small (uuder 3 mm.). B. beiranus, sp. 110~. 
Prothorax with a deep and continuous central furrow; 
aiitenim inserted at middle‘ of rostrum; size larger (over 
fine or shallow punctuatioii, 
through the scaliug; tibise, a t  
B. crispiks Pst. 
B. punctipemis, “1’. nor. 
........................ B. Wumernlis, sp. 110~ .  
most, with wry  short depressed set=. 
Tlrird joint of tarsi evidently bilobate ......... 
Third joint of tarsi not bilobate. 
Forehead with no supraocular promiueuce ; elytra sub- 
quadrate ; third joint of anterior tarsi not broader than 
second. 
Tibis denticdate interually ; third interval of elxtra with 
a large rounded tubercle at the sunmiit of the declivity ; 
size larger (6-6 mm.) .......................... 
Tibiw not denticulate ; third interval of elytra without any 
tubercle; size smaller (2-3 mm.). 
Prothorax with a contiiiuous central furrow ; rostrum with 
a basal lateral sulcus above the scrobe ...... 
Prothorax with no central furrow; rostrum without a basal 
lateral sulcus ...................................... 
Forehead with a small prominence above the eye; elytra 
elongate ; third joint of anterior tarsi distinctly broader 
than second ....................................... 
B. fnstoslts Hartm. 
B. sene.qaZmsis, h11. I IOV.  
B. conosus Gy1. 
B. promomtorii, sp. nov. 
B. loitgzclus Gyl. 
PHACE?4ASTIX TRINOTATA, “1). nOv. 
Long. +5+, lat. 1j-2:- mm. 
Colour black, with very sparse white setiform scaling, the elyti-a 
with one a.pica1 ,2114 two b a d  patches of dense creamy-white 
s d e s .  
He& closely punctured and with sparse white scaling benelttb ; 
eyes subcmtignous and occupying almost the entire upper surface 
in the $? , more.widely separated in 8 .  Rostruna strongly curved, 
its sides subparallel, the basal half compressed, coarsely strigoso- 
pnnctate, squamose, and with a high smooth central carina 
ascending between the eyes ; the apical half depressed, bare, shiny, 
xncl very finely punctured in $? , more coarsely so in . Antenna 
ferruginous, with the club fuscous ‘and about equal to the last 
four joint,s of the funicle. Prothorax slightly broader than long, 
broadest at  base, sides almost straight and gradually converging 
to near apex, which is strongly constricted, base bisinuate, apicd 
margin truncate ; upper surface subdepressed, with deep close 
and snbreticnlnte punctnatim throughout and a rery short smooth 
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central carina ; colour dull black, with very sparse white scales 
above and n w h  denser yellowish scaling on the under parts. 
Elll/tra jointly ainuate a t  base, broadest a t  the shoulders, which 
are roundly prominent and thence grsclually narrowed to apex ; 
upper surface flattened in the basal half but convex posteriorly, 
with deep strongly punctured sti-is, the intervals narrow but 
plane and rugosely punctured ; colour black, with very sparse 
white scaling, a subquadrate patch of dense creamy scaling at the 
base of intervals 2 to 4 and an elongate sutural patch near apex ; 
under parts with dense creamy-white scaling. Legs black o r  
piceous, evenly clothed with rather thin white scaling ; all femora 
with a large sharp tooth. 
MASH~NALAND : Salisbury and Umcheki R. (G. A. X .  31.). 
TYPE in the British Museum. 
PHACEMASTIX PARDALIS, sp. nov. (Plate LXVII. fig. 3.) 
Long. 7i-86, lat. 39-36 mm. 
Oolour dull black, with numerous large white spots, which are 
fewer on the thorax ; underside with uniform dense white scaling 
except on the apical segments of the abdomen, which are black 
with three white spots. 
Head subconical, closely and coarsely punctured, black, with a 
large subquadrate patch of white scales below each eye; eyes 
closely approximated above but not contiguous. Rostrum about 
as long as  prothorax, distinctly curved, broadest at  base and 
gradually narrowed to beyond middle, thence slightly widening to 
apex, apical portion flattened, shining, and with fine scattered 
puiictuation leaving an irnpunctate central line with a short 
central stria between the antennae ; basal portion compressed 
dorsally, with a prominent shiny central ridge ascending the 
forehead between the eyes ; the sides closely and coarsely punc- 
tured, but covered with dense white scaling. Agitenrice black, 
with the base of scape red ; the club ovate, very large, about as 
long as the last six joints of the funicle. Prothorax rather 
broader than long, sides somewhat rounded, broadest near base 
and gradually narrowed to near apex, where it is strongly con- 
stricted ; upper surface almost plane, rugosely and evenly punc- 
fured throughout, without any central carina ; dull black with 
the following white spots : two luge  lateral ones (subapical and 
median), both uniting with the inferior white scaling, then a 
sublateral longitudinal row of three smaller spotb, and two 
small spots placed transversely in the centre of disk, with some- 
times a similar pair behind and another pair in front of them. 
3lytl.u broadest at  shoulders, which are roundly prominent and 
thence gradually narrowed to apex ; upper surface plane, shallowly 
depressed near the scutellum, with broad striae containing large 
deep punctures, the intervals plane and rugose ; colour dull black, 
with numerous irregular, usually subquadrate, white spots, often 
forming trans-verse patches, and with a broad white apical patch 
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containing a few small black spots, Legs black, with dense white 
scaling,.posterior pairs of femora with a black spot towards apex, 
tibie m t h  apex and a central patch black ; all femora armed with 
a large triangnlar tooth. 
MASHONALAND : Salisbury and Umcheki R. (G. A .  K.  M.). 
MATABELELAND : Matopos (P. A. S'heppurd), Plumtree (E7cLthw 
O'hTeiZ). 
TYPE in the British Museum. 
PHACEMASTIX POULTOXI, sp. nov. 
Long. 6$-7$, lat. 28-34 mm. 
Colour black, prothorax with a ring of sparse white or yellowish 
scaling round the entire apical margin and a small patch of 
himilar scales at  each basal angle ; elytra dark red, v d h  the base 
and apex broadly black and with two broad transverse bands of 
white scales, one at the extreme base and the other dividing the 
red from the apical black ; under parts black, with more or less 
sparse white scaling, forming denser patches on the meso- ant1 
metasternum. 
Bead subconical, closely punctured ; eyes large, convex ant1 
meeting dorsally in both sexes. nostrum as long as prothorax, 
curved and strongly deflected, its sides subparallel ; apical portion 
flattened, bare and coarsely punctured throughout ; basal portion 
somewhat compressed superiorly, with three dorsal carins, the 
two outer ones uniting near base with the central one, which is 
more elevated and ascends the forehead, the sides rugosely punc- 
tured and with spasse white scaling. Antennce dark ferruginous, 
with white sets  ; the club fuscous, shorter, about equal to the 
last three joints of the funicle. Prothorax as broad as long, sides 
scarcely rounded, broadest at  base and gradually narrowed to near 
apex, where there is a sharp constriction, base deeply bisinuate, 
apical margin shallowly sinuate rlorsally ; upper surface moderately 
convex, with deep subreticulate punctuation throughout and with 
only a trace of a central carina. EZytru jointly sinuate at  base, 
broadest a t  shoulders, which are roundly proniinent, and thence 
gradually narrowed to apex ; upper surface almost plane, depressed 
near the scutellum, which is black, bare, and rugosely punctured ; 
the stris broad and deep, containing rows of large shallow punc- 
tures, the intervals not broader than the strire,.plane and coarsely 
punctured. Legs black, evenly covered with rather sparse 
depressed white sete ; all the femora with a brge sharp tooth. 
MASHONALAND : Salisbury (C. A. h-. M.). 
TYPES, 3 in the British Mnseum, 9 in the Oxford Museum. 
It is with much pleasure that I dedicate this species to my 
kind friend Prof. E. 13. Poulton, F.R.S., the Hope Professor of 
Zoology at  Oxford, to whom I am deeply indebted for much 
invaluable aid in my entomological work. 
P. bccridioides FBhr. is the only other described species of thi.: 
genus, and has IL strikingly cliferent coloration from any of the 
foregoing insects. 
(Plate LXVII. fig. 2.) 
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APLEMONUS ZIZYPHI, sp. iiov. 
Long. 3-3i, lat. lt-13 mm. 
Heccd porrect, elongate, subcylindrical, coarsely punctnred, 
except 011 extreme vertex, with n shallow impression between the 
eyes, black with a few sparse white depressed setw ; eyes lateral, 
round, subdepressed. Rostrzcm stout, subcylindrical, narrower, 
but a little longer, than head, not curved, but slightly deflected ; 
upper surface coarsely punctured throughout and with depressed 
white set=, except a t  extreme apex, which is smooth and shiny. 
iiy&nna black, inserted behind middle. Prothoran: longer than 
broad, truncate at apex and base, cylindrical, with a slight con- 
striction near apex ; upper surface convex, coarsely and evenly 
punctured, with :L deep elongate median fovea ak base ; colour 
black, with sparse depressed white setw. h'lytra pyriform, much 
broader than prothorax at  shoulders, which are obliquely promi- 
nent, sides strongly rounded, broadest well behind middle ; upper 
surface very convex, gibbous, deepest behind middle, the posterior 
declivity very steep, with nine broad and deep striae containing 
rows of strong punctures ; the intervals broad and plane, coarsely 
coriaceous, and often with a faint central stria, but with no 
tubercles or carinae ; colour black, occasionally with a dark reddish 
tinge, with sparse depressed white setw. Legs stout, black, punc- 
tate, and with scattered white setre. 
NATAL: Malverii (C. N. Bccrker), Estcourt (G. A .  K.  N . ) ,  
MASHOXALAND : Salisbury (G. A. K. M.). 
TYPE in the British Museum. 
This insect feeds on various species of Zizyphus, as also does 
its congener A. gibbipe7mis FPhr. This latter species has a very 
different appearance, owing to the elongate tubercles on the 
intervals of its elytra. A. c&uriwillii Pst. (Stett. ent. Zeit. xlix. 
1888, p. 296-type in the Stockholm Museum) from Damaraland 
is very closely allied to gilrbipennis, and differs only in its smaller 
size and in having the rostrum parallel-sided and not constricted 
a t  base. 
(Plate LXVII. fig. 11.) 
EUOPS CYANEUS, sp. nov. 
Long. 3, lat. 15 mm. 
Eeud  subconical, dark blue, convex on vertex, and with distinct 
scattered punctuation ; eyes brown, large, prominent and broadly 
united above. Rostrwn a little longer than head, narrow a t  
base and strongly dilated from there to apex, convex above, dark 
blue, closely and distinctly punctured ; antennm black, quite 
similar to those of E.  morio Boh. Prothorax about as broad as 
long, sides slightly rounded, broadest rather behind middle, apical 
margin broadly rounded, much narrower than base, which is 
bisinuate and has a distinct namow margin ; upper surface very 
convex, dark blue, very shiny, evenly set with fine scattered 
punctuation and without any central furrow or carina. Elytrcc 
subquadrate, jointly sinuate a t  base, much broader than pro- 
thorax a t  shoulders, which are roundly prominent, sides straight, 
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broadest at shoulders and very gradually narrowed posteriorly ; 
upper surface slightly convex, with regular rows of small but 
distinct punctures, the intervals broad, plane, and impunctate ; 
co!our dark blue, shining. Legs dark blue, finely punctured. 
NATAL : Malvern (C. N. Barker). 
TYPE in the British Museum. 
Its shining blue colour will a t  once distinguish this insect from 
the only other described South African species, E. nzorio Boh., 
which is of a bronze-black coloui- and not nearly so shiny ; the 
thorax is much more coarsely punctured, and the elytra have 
deep coarsely punctured strie, the intervals bein6 narrower and 
more convex. E. sewXoZacea Fst. (Deut. ent. Zeit. 1895, p. 234, 
note) has the thorax less shiny and niore strongly punctured ; 
the intervals on the elptra are also much narrower and moye 
convex. 
BALANINUS WUBIFER, bp, nor. 
Long. G-7$, lat. 3-33 mni. Rostrum d 2*, G nini. 
Colour dark ferruginous brown, densely but x-aguely mottled 
with dark brown, light brown, and white scales. 
Head globose, with dense greyish-brown scaling ; eyes mode- 
rate, a little larger in the d. Rostrum slender, dark brown, 
tare : in d subporrect and coarsely strigoso-punctate up to the 
insertion of antennae, apical portion curved, smooth, and finely 
but distinctly punctured ; in Q , porrect for two-thirds its length, 
then gently curved, dibtinctly punctured as far as the antenns, 
anterior portion finely punctate a t  the sides only. Alztennw 
brown, with the scape paler, inserted a little beyond middle in d 
and a little behind middle in 2 ; terminal joints of funicle slightly 
longer than bioad, 7 conical, longer and broader than 6 ; club 
shortly ovate, the tm-o basal joints transverse and transversely 
truncate, the second quadrate. Prothorax transverse, sides 
ronntled, broadest behind middle, scarcely narrowed towards base, 
strongly narrowed anteriorly ; upper surface finely coriaceous and 
without any carina ; sealing dense, variegated brown, white, and 
grey above and laterally ; prosteiaum uniform greyish white. 
BZytru ovate, broadest at dioiilders, which are roundly prominent ; 
sides scarcely rounded, rapidly narrowed to apex, especially in d ; 
upper surface convex, with fine but distinctly punctured striae, iq- 
terva1,s plane and very finely coriaceous ; scaling dense, irregularly 
variegated with dark brown, yellowish brown, and white ; under- 
parts uniform greyish white. Legs ferruginous brown, with 
dense pale scaling ; all femora armed with a stout simple tooth, 
tibiip strongly uncinate. 
MAAEIONALAND : Salisbury (G‘. A .  I?. H.). 
TYPES, 9 in British Museum, d in Oxford Museum 
. BALANIWUS FICORUM, 51). nov. 
Long. 4% -5, lat. 2 -2$ nim. 
base to apex) d 2-24, 9 3%-4 mni. 
(Plate LXVII. fig. 5.) 
Rostrum (in a straight line from 
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Colour ferruginous brown, scaling on thorax dark fawn on disc 
and paler at  the sides, scaling on elytra dark fawn variegated 
with dark brown marbling and spots of white or  pale fawn. 
Bead globose, closely punctured, with fawn-coloured scaling 
above; eyes comparatively small in $2 , distinctly larger and 
closer together in d . Rostrum elongate, moderately stout, 
strongly and regularly curved throughout, rufo-testaceous, bare, 
mandibles black ; in d strongly strigoso-punctate in basal half, 
apical half shiny and minutely punctured ; much longer in $2 , 
strigoso-punctate to only one-fourth from base, apical half ini- 
punctate. Antenna! comparatively short, testaceous, with the 
club fuscous, inserted slightly behind middle in $2 and slightly 
beyond middle in 8 ;  terminal joints of funicle short, scarcely 
longer than broad ; club short ovate, the two basal joints trans- 
verse a i d  transversely truncate, the second joint being quadrate. 
Prothoram transverse, sides strongly rounded, broadest behind 
middle, constricted at  apex ; upper surface with fine reticulate 
punctuation and a faint short central wrina ; scaling dense, dark 
fawn on disk, with sides and a spot in front of scutellnm paler, 
prosternum white in the middle and dark brown laterally. 
El?jt.ro ovate, broadest at  shoulders, which are roundly prominent, 
sides slightly rounded and rapidly narrowed to apex, the strip 
fine but distinctly punctured, the intervals plane and coriaceons ; 
hcaling nioderntely dense, fawn-coloured, marbled with dark 
brown and with scattered white or yellowish spots ; scutelluiu 
white ; under parts with rathei. thin whitish or  yellowish scaling 
and :I denser patch on the mesosternal epimera and at  the apex 
of the metasternal episterna. Legs testaceous, with fairly dense 
yellowish scaling ; all femora armed with a stout simple tooth ; 
tibire distinctly uncinate. 
MASEONALAND : Salisbury (G. A. K. 31.). 
TYPES, 
Found on a species of wild fig. 
BALANINUS AURMLLII, sp. nov. 
Long. 4g-9, lat. 24-23 mm. Rostrum d 2+-2+, $? 4-4% mni. 
Colour ferruginous, evenly covered with creamy white or pale 
yellow scales and with a broad transverse band of denser scaling 
on the elytra, behind middle, varying from pale to bright 
yellow. 
Head globose, with dense creamy scaling above and below ; 
eyes ldrge, scarcely smaller in the 9 .  Rostrum elongate, very 
slender, dark ferruginous ; in d , subporrect to beyond middle, 
thence curved to apex, strigoso-punctate in the basal half and 
squamose close to base, apical half shiny and minutely punctured ; 
in e ,  porrect for four-fifths of its length, then sharply curved 
downwards, base shiny and impunctate throughout. AntenficP 
elongate. slender, testaceous, with the club fuscoiis, inserted 
beyond middle in d and well behind middle in $2; terminal 
joints of funicle elongate, sublinear, 6 and 7 equal in length and 
in British Museum, 8 in Oxford Museum. 
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breadth ; club elongate, the two basal joints obliquely truncate 
and a little longer than broad, the second joint slightly narrowed 
basally. Protliorccx transverse, broadest a t  base, much narrowed 
and faintly constricted at  apex, sides strongly rounded ; upper 
surface finely and reticulately punctured, and without any central 
carina ; scaling creamy white or yellow, rather sparse, but forming 
a dense narrow edging to the base of brighter yellow. Elytrffi 
ovate, broadest a t  shoulders, which are roundly prominent, sides 
slightly curved ancl rapidly narrowed to apex ; upper surface 
convex, with fine punctured stria?, the intervals plane, coriaceous ; 
scaling not very dense, cream-colonred, with a broad transverse 
band just behind middle of denser yellow scales and with similar 
denser scaling along the suture from the base to the transverse 
band ; under parts squamose as  above, the inesosternal epimem 
ancl metasternal episterna with denser brighter scaling. Legs 
ferruginous, with rather sparse pale scaling ; all femora armed 
with EL distinct simple tooth ; tibiz? not uncinate. 
MASHONALAND : Salisbury (G. A. K. M..). 
TYPES, 9 in British Museum, 8 in Oxford Museum. 
Found on a,species of wild fig. 
I have much pleasure in dedicating this species t o  the dis- 
tinguished Swedish entomologist, Prof. Chr. Aurivillius, to whom 
1 am indebted for his kind and valued assistance on seveid 
occasions. 
RALANINUS BARKERI, sp. nov. 
Long. 43-59, lat. 2-22 mm. 
Colour black, with thin grey scaling and the follomng markings 
of bright orange : on thorax a central stripe and a basal lateral 
spot ; on elytru a short sutural stripe and an  interrupted trans- 
verse cliscal band ; a transverse lateral band on meso- and 
metasteimuin . 
Head globose, with clense grey scaling above and below in d , 
in 9 the interocular space is orange ; eyes very large in d , rather 
smaller in Rostrum, black, bare, porrect to beyond middle ; 
in d , sharply curved apically, moderately stout, strigoso-punctate 
in basal half, apical half minutely punctured ; in 9 , very slentler, 
gently curved apically, shiny and impunctate throughout. Am- 
t e w w  long and slender, fuscous, with the scape and basal joint 
of funicle ferruginous, inserted well beyond middle in d and with 
the scape equal in len@h to the first five joints of the funicle, 
inserted close to base in 9 and with the scape very short, equal 
to the first joint of fimicle only; terminal joints of funicle 
elongate and slender, club more elongate than in B. aicrivillii Mshl., 
the two basal joints similar in size and  shape, broad and obliquely 
truncate at  apex and strongly narrowed basally. Prcrthoraz 
transverse, sides strongly rounded, broadest behind middle, much 
narrowetl anteriorly and slightly so behind ; upper surface slightly 
convex, evenly coriaceous, with a broad central stripe of bright 
orange and x spot of the same colour at  each basal angle in both 
(Plate LXVII. fig. 7.) 
Rostrum d 3, 9 44.--5 mm. 
. 
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sexes : the $2 also has a vertical lateral orange band close to apex 
and a central spot on the prosternum. Elytra orate, broadest at, 
shoulders, which are roundly prominent, sides scarcely rounded 
and rapidly narrowed to apex ; upper surface with fine shallowly 
punctured s t r k  ; the intervals plane and coarsely coriaceous, 
covered with fine grey scaling and having a short basal orange 
stripe along the suture, which also extends shortly along each side 
of the base ; each elytron with n median transverse orange band 
extending from near the margin up to the third interval, but 
sometimes abbreviated or interrupted ; under surface with n 
broad transverse lateral orange band on both the meso- and 
metasternum, and a lateral orange spot on the second abdominal 
segment. Legs black, with rather thin grey scaling ; all femora 
armed with a sharp simple tooth ; in d the anterior femora have 
a fringe of long white hairs dong the basal half of the under 
siirface; tibite not uncinate, the anterior pair in strongly 
curved a t  apex and with a sharp median tooth. 
NATAL : Malvern (C. N. Barker). 
TYPES, 6 in British Museum, 9 in Oxford Museum. 
I have much pleasure in dedicating this pretty and distinct 
hpecies to my friend Mr. C. N. Barker, who has done so much to 
increase our knowledge of the insects of the Natal Coast. He  
informs me that he has found it feeding on a small thorny tree, 
known as the “ Impafa ” (Zixyphus nzucronccta). 
BALAKIXUS DIVERSICORNIB, sp. nov. 
Long. 3, lat. 1% mm. 
Colour castaneous ; scaling on thorax dark brown (sometinies 
with a slightly coppery reflection), with a central white stripe 
which is broader basally ; scaling on elytra castaneous, with a 
clouding of white scales, which are denser laterally and round the 
scutellum. 
Head globose, closely punctured and with sparse pale scaling ; 
’ eyes comparatively small and distant, scarcely larger in 8. 
Eostrum very slender, dark testaceous; in 8, porrect in basal 
half, which is strigoso-punctate and sparsely squamose, apical half 
curved, bare and minutely punctured ; in 0 , porrect for two- 
thirds of its length, then distinctly curved, bare and impunctate 
except a t  extreme base. Amtewm testaceous, inserted beyond 
middle in 6 and well behind middle in $2 ; joints 3-7 of funicle 
eyual, very small, transverse and subinoniliform ; club extremely 
elongate, as long as the whole funicle; joint 1 elongate, longer 
than first joint of funicle, narrow and only slightly broadened 
apically ; joint 2 of equal length, but distinctly narrower a t  base 
and strongly clavate apically, being closely appressed to  the two 
very short terminal joints. prothorax as long as broad, sub- 
conical, broadest a t  base and narrowed to apex, sides slightly 
rounded and with a faint constriction near apex ; upper surface 
convex, evenly coriaceous throughout ; scaling dense, dark chestnut - 
brown, with n pale central stripe gradually widening froin apex 
(Plate LXVII. fig. 9.) 
Rostrum d 1Q, $? 33 mm. 
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to base ; prosternuin with uniform white scaling. h7ytra ovate, 
broadest at  shoulders, which are roundly prominent, sides gently 
rotnded and rapidly imrrowed to apex ; upper surface convex, 
with rather strong and distinctly punctured strise, the intervals 
plane and coriaceous ; scaling rather sparse, castaneous, the 
lateral margins and a large area about the scutellum dusted with 
white scales ; the scutellum with dense, the under parts with sparse, 
white scaling. Legs testaceous with thin pale scaling; all the 
femora armed with a stout tooth which is denticulate internally ; 
tibiz not uncmate. 
MASHONALAND : Salisbury (G. A .  K. $1.). 
TYPES, d in British Museum, 9 in Oxford Museum. 
Fount1 on a species of wild fig. 
The aberrant form of the antennal club in this species is very 
remarkable,’ancl owing to the unusual diminution of the funicular 
joints the slender basal joints of the club might at  first sight be 
mistaken for a portion of the funicle. I n  all other respects the 
insect is a typical Balaninus, and this structure cannot be con- 
sidered as having a generic value owing to the fact that a gradual 
tlevelopnient of the club in this direction may be traced through 
B. aurivillii and 3. barkari. 
The foregoing five species of BaZaviintts all belong to the typical 
form of the genus cliaracterised by the evident lateral angulation 
of the second abdominal segment, the strongly appendiculate 
tarsal claws, the widely separated intermediate cox=, the basally 
porrect rostrum, and the excessive length of the latter organ in 
the Q sex only. 
Of this group only a single South African species has been 
previously described, viz. B. sutzcrrifer Fghr. The following key 
will perhaps facilitate the identification of the six species :-- 
1. (2.) 
2. (1.) 
3 .  (6.) 
4. (6.)  
5. (4.) 
6. (3.) 
Femora unarmed ................................. B. sutur@r FBhr. 
All feniora armed with a strong tooth. 
Second joint of antennal club strongly transverse ; tibia: 
Joint 7 of funicle much longer than 6, appressed to  the 
Joints 6 mid 7 of fnnicle subequal, the latter not appressed 
Secoiid ioint of antennal club longer than broad; tibia 
nncinate. 
club ; siae larger ................................. B. m h @ f e r ,  sp. nov. 
to the club ; sise smaller ..................... B.Jicorzcm, sp. nov, 
not unciuate. 
7. (12.) 1 Antenna1 clitb much shorter than funicle; femoral tooth 
8. (11.) 
9. (10.) 
10. (9.) 
11. (8.) 
12. (7.) 
simple. 
Scape much lotiger than first joint of fnnicle. 
Anterior tibia: with no median internal tooth ; prothorax 
without a central stripe of orange scales . 
Anterior tibia: with a sharp median internal tooth; pro- 
Scapr only as long as first joint of funicle , , 
Antenna1 club as long as whole of funicle; femoral tooth 
B. aurid l i i ,  sp. nov., 8 ? , 
B. barkeri, sp. nov., ? . thorax with a central orange stripe 
denticulate internally ..................... B. diversicomis, sp. nov. 
. . . . .  B. barkeri, sp. nov., 8.  
Of the remaining Bakmiini described from South Africa, the 
majority will have to be assigned to the genus TGnoZa Pasc., of 
which the type is Balaninzss suturalis Boh. This species has . 
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been reclescribed by Pascoe (Journ. Linn. SOC., Zool. 1886, vol. xix. 
p. 333), but fortunately under the same name as that given by 
Boheman. 
ECDERES NATALIS, sp. nov. 
Long. 7, lat. 2% mm. 
Colour entirely dark red-brown, with sparse recumbent yellow 
sets. 
Eeud hemispherical, rugosely punctured, with a shallow im- 
pression between the eyes and with scattered depressed yellow 
sets ; eyes lateral, large, subdepressed and coarsely facetted. 
Rostrum as long as the prothorax, curved, narrowed from base 
to middle, apical half parallel-sided and somewhat depressed ; 
upper surface bare, coarsely punctured at  base but more finely 
towards apex. Antennce ferruginous, with dense pale sets. 
Protitorax transverse, apical margin slightly sinuate dorsally, 
base evidently bisinuate, sides subparallel from base to beyond 
middle, thence strongly narrowed to apex ; upper surface sparsely 
. setose, with largo irregular shallow punctures, the intervals 
between which form depressed undulating longitudinal carins. 
Elytru oblongo-ovate, jointly trisinuate a t  base, which is a little 
broader than the prothorax, sides subparallel from base to about 
middle, thence narrowed to apex j upper surface convex, with 
deep stris  containing large oblong separated punctures, the 
intervals broad, plane, and rugosely punctured ; seta sparse, rather 
more dense round the scatellum and at  the humeral angles. 
Legs ferruginous, with depressed yellow sets;  femora with ~t small 
tooth ; tibite with four fine carinie on the outer surface. 
(Plate LXVII. fig. 6.) 
NATAL: Drakensberg (G. A.  K. 21.). 
TYPE in the British Museum. 
Nearly allied to E. lineicollis Wied., which, however, may a t  
once be distinguished by its prothorax, which bears fifteen very 
distinct straight and smooth cnrina ; the intervals of the elytra 
are also less closely punctured. I n  both species the anterior 
coxs are only slightly separated and the prosternum is very 
shallowly excavate. E. lineicollis I have found in I’rotecc flowers 
on Table Mt., and it is apparently confined to the Western 
Districts of Cape Colony. 
EUDEROIDES, gen. nov. (Euderina.) 
Head retracted, almost invisible from above; eyes large, 
elongate, lateral, coarsely facetted and widely sepa,ra,hd above. 
Rostrum short, straight, deflected, slightly depressed and rounded 
laterally ; scrobes deep, almost straight, oblique, reaching the 
eyes and not uniting inferiurly. Antenam short, scape just 
reaching eyes ; funicle 7-jointed, joints 1 and 2 elongate and conical, 
the former being a little longer and much thicker, 3-7 short 
transverse and closely set ; club broadly ovate and evidently 3- 
jointed. Prothorux rather longer than broad, base bisinuate, 
apex broadly produced over the head, sides rounded ; prosternuni 
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with a broad deep furrow liaving elevated sides but not continued 
beyond the anterioib cox=, which are broadly separated. Scutelhm 
small, punctiform. Sternum elongate, mesosternal process broadly 
truncate aid deeply vertical anteriorly, metasternal ephera  not 
upwardly protlucerl. Zlytrcz elongate, jointly sinuate at  base, 
covering the pygidium, convex, with ten complete striae. Abclo- 
m e n  with the segments truncate, 2 much longer than 3 and 4 
together. Legs short, the posterior tibia: only just exceeding the 
apex of elytrn ; femora stout, scarcely clavate, all armed with ti 
strong tooth ; tibis slightly curved at  base, subcompressed, un- 
cinate, not carinate externally, their corbels open, elongate and 
very oblique; tarsi with the third joint broadly lobate, claws 
strongly appendiculate. 
TYPE : Emleroides mossambicu, sp. nov. 
I n  general facies this genus very closely resembles E'tideres 
Schh., but differs in the following important particulam : the 
retracted head, the more widely separated eyes, the deep pro- 
sternal furrow, the broadly separated anterior coxa:, the non- 
carinate t ibk and the obliquity of the corbels in the posterior 
pairs. 
EUDEROIDES YOS AMBICA, Sp. llOV. (Plate LXVII.  fig. 4.) 
Long. 8, lat. 35 mm. 
Colour uniform piceous black throughout, with sparse depressed, 
golden sets. 
Bead retracted, hemispherical, rugosely punctured and without 
impressions. Rostrwnn, shorter than the anterior tibiae, scarcely 
cmved, gradually dilated from base t o  apex; upper surface 
slightly convex, shallowly punctate and with a narrow smooth 
ceiitral line. Antemm short, d:lrk ferruginous, with the clul) 
fnscous. Prothorax a trifle longer than broad, base bisinuate, 
much broader than apex, dorsal apical margin broadly and 
roundly produced over the head, sides moderately rounded. 
broadest about middle ; upper surface almost plane, rugosely 
punctured throughout and with n fine abbreviated central carina. 
E1ytv-a elongate, oblongo-ovate, jointly sinuate at base and there 
slightly broader than the base of the thorax ; shoulders oblique, 
sides parallel from there to beyond middle ; upper surface convex, 
with broad sir& containing shallow punctures, the intervals 
plane, finely rugose and with short depressed golden set=. Legs 
rather short arid stout, rugose and sparsely setose, all the femora 
armed with a. short tooth. 
POR.~TGUESE E. AFRICA : Beira, (2'. A. ,%eppcwd). 
TYPE in the British Museum. 
NEIPRAGIJS MASHUNUS, sp. nov. 
Heud deeply and rugosely puncturetl, with scattered setiforrn 
(Plate LXVII. fig. 10.) 
Long. 9-12, lilt. 5-64 Ullll. 
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scaling, forehead dattened ; eyes coarsely facetted. Rostrum 
rather longer than prothorax, gradually dilated apically, rugosely 
punctured throughout, with a shallow lateral furrow from in- 
sertion of antennre to eye filled with pale scaling; scrobes short, 
oblique, rapidly disappearing beneath rostrum. Antenrice with 
the three basal joints of funicle elongate, 2 being the longest, 
5-7 very short, 4 half as long again. Prothorax shorter than its 
width at  base, subtriangular, broadest a t  base and rapidly 
narrowed to apex, its sides slightly rounded, base bisinuate, apex 
strongly produced above the head, and with small but distinct 
oculnr lobes ; upper surface rather convex and with a low blunt, 
prominence on each side of disk before middle, deeply and 
rngyely punctured throughout and with brownish and yellowish 
setlform scaling, which is directed forwards. Elytra very broad, 
subquadrate, the sides slightly rounded, half as broad again as  
the prothorax at  the shoulders, which are produced into a blunt 
prominence, bme gently trisinuate ; upper surface very convex 
and steeply declivous behind, with regular shallow sulci con- 
taining rows of large subreticulate fovere, the intervals closely 
and rugosely punctured, rather convex, except the first which is 
plane; intervals 2, 4 and 6 each with three distant tubercles 
bearing tufts of erect black, or dark brown, setre, the tubercles 
being so placed as to form three strohgly curved transverse rows 
on each elytron ; colour black or  dark ferruginous, variegated 
with rather thin brownish or whitish setiform scaling. Leys 
comparatively slender, rugosely punctured and with dense pale 
set= arid scaling : anterior femora not dentate ; anterior pairs of 
tibire slightly curved and with two sharp spurs above the apical 
spine ; tarsi with the third joint much broader than the others, 
onychium elongate. - 
MASHONALAND : Salisbury (G. A. X .  N.), Umtali (A .  Bodo9tg (e. 
CTI. A.  K. M.). 
TYPE in the British Museum. 
A very distinct species, differing from its congeners in its less 
angulated elytra, much thinner legs, unarmed femora and elon- 
gate onychium. In general appearance it comes nearest to 
N. fasciculccris Pasc., a Ccntml African species which has recently 
been hken by Mr. P. A .  Sheppard a t  Amatonga's on the Beim 
Railway. 
PACHYONYX IVEUS, sp. nov. 
Long. 8, lnt. 3 mm. 
Bead subglobose, closely punctured and with dense white 
scaling ; eyes large, coarsely granulate and meeting inferiorly. 
Rostrum about as long as prothorax, subcylindrical and slightly 
curved ; upper surface bare, shining and with small scattered 
punctures ; colour castaneous. Avatermcr: inserted a little in front 
of middle, entirely light ferruginous. Prothorax a little shorter 
than the basal width, broadest a t  base, the sides gradiially 
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narrowed to near apex where there is a broad constriction, base 
slightly rounded, apex broadly produced above the head ; upper 
surface convex with four sharp discal prominences on the anterior 
part, the finer sculpturing being entirely hidden by very dense 
scaling; the entire underparts and sides, up to, and including, 
the outer half of the discal prominences, pure white ; the central 
portion light brown, leaving a mere trace of a central carina in 
the middle and having a large T-shaped white marking on the 
basal half. Elytra oblong, jointly sinuate a t  base, much broader 
than prothorax at shoulders, which are sharply and obliquely 
prominent, sides straight and parallel to far beyond middle, 
apices separately produced into very short but sharp processes ; 
upper surface convex, gibbous, deepest a t  shoulders and rapidly 
{leclivous posteriorly, with regular rows of deep foveol~, the 
intervals somewhat uneven and with low rounded tubercles, 
the most prominent on each elytron being : a short curved basal 
row of three, a longer very oblique median row of three, a 
juxta-sutural tubercle on the summit of the declivity and a larger 
cliscal one on the declivity ; the sculpturing is, however, largely 
hidden by dense snow-white scaling which covers the whole 
surface except the extreme apex, which is light brown, and a 
hmall quadrnte dark brown patch round the scutellum, which is 
itself covered with light’ brown scales. Legs covered with 
whitish-brown scales and short depressed white set=, the femora 
with a white band not far from apex. 
MATA- 
BELELAND : Plumtree (Eather O’NeiE). 
ORANGE RIVER COLONY : Bothaville (Dr.  E. Brc6zc.n~). 
TYPE in the British Museum. 
Its remarkable white coloration, the absence of fascicles on the 
elytra, and the thinner and less coarsely punctured rostrum will  
a t  once clistinguish this insect from P. qfaber Boh., hitherto 
the only other described South- African species. 
PACHYOKYX TRIANGULARIS, sp. nov. 
Long. 51-6, lat. 24-2if mm. 
Head subglobose, closely punctured and with sparse depressed 
fulvous set= ; eyes large, coarsely granulate and meeting 
inferiorly. Rostrum as long as prothorax, cylindrical, curved, 
dark piceous but becoming paler a t  apex, evenly and strongly 
punctured, bare, moderately shining. A n,tenlzm inserted a trifle 
in front of middle, ferruginous. Prothorax rather shorter than 
the basal width, broadest at base, the sides rapidly narrowed to 
apex where there is a broad but shallow constriction, base 
rounded, apex broadly produced above the head ; upper surface 
convex, with four blunt tliscal prominences on the anterior part, 
the posterior part with large shallow puictures more or less 
hidden by fine whitish-brown scaling, having a low bare central 
carina ; the prominences clothed with denser yellowish-brown 
scaling. Elytra jointly sinuate a t  base, obliquely truncate a t  
(Plate LXVII. fig. 8.) 
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apex, broatler than prothorax at  shoulders, which are rounded 
and very sloping, and froin there very gradually narrowed to 
apex ; upper surface convex, gibbous, deepest just behintl 
shoulders and rapidly declivous posteriorly, with regular rows of 
large deep foveob ; the intervals nm-row, h e l y  aciculate and 
without any trace of tubercles or  fascicles ; sculpturing partially 
hidden by fine scaling which is light brown on disk, becoming 
indefinitely paler towards apex, with a triangular yellowish-white 
patch round scutellum, and a large white triangular lateral patch, 
the base of which extends along almost the entire margin, the 
apex reaching the fifth stria. Legs punctate, covered with dense 
light brown scaling. 
NATAL : Verulam (G. A .  K .  H.). 
TYPE in the British Museum. 
Apart from its very different coloration, this species differs 
from P .  afibber Boh. in its very sloping shoulders (in the latter 
they are roundly rectangular), in its narrower and more finely 
punctured rostrum, in the absence of any tubercles or fascicles on 
the elytra, and the smaller and more regular foveolze 011 the 
h a d  half. 
P. niaezcs may be distinguished from the present species not 
only by its striking colouring, bnt also by its more eloilgate, 
parallel-sided and 'tuherculnte elytra, which, moreover, ale not SO 
much produced apically as in afaber or triangdrwis. 
ENDELX FLORALIS, Sp. XlOV. (Plate LXVII.  fig. 1 .) 
Long. 3-3$ lat. l+l$ mm. 
Colour entirely dark fulvous, with only the eyes black ; evenly 
clothed with fine recumbent yellow pubescence, which is not, 
however, sufficiently dense to conceal the sculpturing. 
Head convex ; eyes rather prominent, the space between them 
about half the width of the rostrum. Rostrum as long as the 
prothorax in 8 ,  distinctly longer in 0 ,  subcylindrical, slightly 
curved, strigoso-punctate and finely pubescent above. Bnten~cr? 
comparatively short and stout, inserted about middle in 9 ,  but 
well in front of middle in d. Prothorax much broader than 
long, strongly constricted close to apex, which is obliquely 
truncate, base much broader and subtruncate, sides strongly 
rounded, broadest behind middle ; upper surface convex, with 
dose distinct punctuation throughout. E'lytrcc oblongo-ovate, 
c*omparatively broad (a+ x 14 mm.), with fine distinctly punctured 
strie, the intervals almost plane, finely aciculate ; pubescence 
fine, quite recumbent and with a silky arpearance. Legs with a 
stout tooth on all the femora, the anterior tibia strongly dilated 
towards apex. 
TYPES, 
MASIIONALAND : Salisbury (G. A .  K .  H.). 
I hate found this species in the flowers of G'rinzm, Protea, a11cl 
in the British Museum, 9 in the Oxford Museum. 
Anmaa senegalerlsis, and have also taken it flying a t  sundown. 
(j3* 
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ENDEUS BAUHINIB, sp. nov. 
Long. 3-Y:, lat. l+lz nun. 
Golour uniform dull ferruginous varying. to flarous ; eyes 
black ; entire upper surface thinly clothed with short depressed 
golden yellow pubescence. 
Head convex ; eyes scarcely prominent, the space between them 
equal to about one-third the width of the rostrum. Rostrum as 
long as the prothorax in 8, longer than that of E. jloralk but 
otherwise similar. Antenna rather more slender than in that 
species, inserted well before middle. Prothoram almost as long as 
broad, faintly constricted near apex which is obliquely truncate, 
base evidently broader and truncate, sides rounded, broadest 
behind middle ; upper surface slightly convex, closely and 
distinctly punctured throughout. Elytra oblongo-ovate, more 
elongate (2% x 1% mm.), gently convex, with distinct and st,rongly 
punctured striae, the intervals plane, faintly aciculate ; pubescence 
short and recumbent, but distinctly coarser than in E. jloralis, 
and thus without the silky appearance. Legs similar to those of 
3. jloralis except that the anterior tibia are distinctly less 
dilated apically. 
MASHONALAND : Salisbury (G .  A.  1% N.). 
TYPE in the British Museum. 
Found on the leaves of a species of Ruuhinia. 
ENDEUS HISPIDUS, sp. nov. 
Long. 24-24, lat. +la mm. 
Golour dark ferruginous, the suture and eyes black ; legs and 
antenna paler, antenna1 club fuscous ; upper surface with short 
erect pale seta which are longer on the elytra. 
Head convex ; eyek more widely sepamted, the intervening 
spare being nearly as broad as: the rostrum. Rostrum as in 
E. Jloralis. AnteRna more slender, inserted not far from apex 
in d. Prothorax a little broader than long, evidently con- 
stricted near apex, slightly broader a t  base, sides moderately 
rounded, broadest about middle ; upper surface convex, with 
close even punctuation and fairly dense suberect pale seta. 
Elytra oblongo-ovate, convex, with rather deep strongly punctured 
stria, the intervals plane and almost impunctate, bearing regular 
rows of short erect pttle seta. Legs as in 3.jlorulis except that 
the anterior tibia! are not a t  all dilated apically. 
MASHONBLAND : Salisbury (G. A. K. B.). 
TYPES, 9 in the British Museum, 
Found on leaves of Protea and Brachystegia. 
The only other described species of Endew of which I am aware 
are E. castus Boh., from Sierra Leone (the type of the genus), and 
E. pccrilis Fst. (Deutsch. ent. Zeit. 1898, p. 28), from Cameroon. 
Of the latter I have seen no examples, but I examined the type 
in the Oxford Museum. 
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of castus a t  Stockholm a few years ago. 
discriminated by the following characters :- 
The five species may be 
1. (6.) 
2. (5.) 
3. (4.) 
4. (3.) 
6. (2.) 
6. (1.) 
7. (8.) 
8. (7.) 
Ac 
Elvtra with recumbent ~n~bc~scencs. and without r o w  of 
irect sets.  
Prothorax much hroader than long, the sides strongly rounde?. 
Anterior tihig strongly dilated towards apex ; eyes approxi- 
mated, prominent j prothorax strongly constricted at apex. 
Anterior tibiae scai*cely dilated ; eyes more distmit, not 
urominent ; urothoyau onlr slinhtlv constricted at anex. 
E.Jloralis, sp. nov. 
. .I I . -  
E. castus ~ o h .  
X .  b a d h i m ,  sp. ~ O P .  
W. Aispidus, sp. nov. 
Prothorax almost 11s long as broad, its sides only moderately 
ronnded .................................................... 
Elytra with rows of erect or suberect setae. 
Space betwecn the eyes almost as broad afi the rostrum. 
Space between the eyes only as broad as the acape of the 
antennz .................................................. W. parills Fst. 
NTHORRHINUS CARINATUS, sp. nov. (Plate LXVII. fig. 12.)  
Long. 85, lat. 3 mm. 
Head short, strongly punctured on vertex, forehead with :L 
broad and deep central furrow which is continued on to base of 
rostrum. Rostruin about as long as anterior tibia, subcompressed, 
broadest a t  base and somewhat narrowed anteriorly, slightly 
curved ; upper surface convex, finely and evenly punctui ed 
throughout, with a short deep central impression a t  base (con- 
tinuous with that on head) and a &ort lateral impression in front 
of each eye ; under surface with two longitudinal furrows uniting 
at base, but with no prominences; antennae black, glabrous. 
Prothoraz longer than broad, base rounded and much broader 
than apex which is truncate, sides subparallel in the basal half, 
then roundly narrowed and with a constriction at  apex; upper 
surface almost plane, with very deep, subremote punctures 
leaving a smooth central line ; colour dull black, bare. E'lytra 
jointly sinuate at base, rather broader than prothorax a t  shoulders, 
which are sloping, and from there very gradually narrowed 
posteriorly, the apices separately rounded ; upper surface slightly 
convex, with regular deeply punctured striw ; the intervals narrow 
and impunctate, the 2nd, 4th and 6th depressed, the others 
elevated and carinate ; colour dull black, bare. Legs black, bare, 
strongly punctured; femora and tibiae with a fringe of pale setre 
along their lower edges. 
NATAL : Malvern (G. N. Barker), Estcourt (G. A. K. X.). 
MASHONALAND : Salisbury (G .  A .  hr. M . ) .  PORTUGUESE E. AFRICA : 
Beira (P. A .  Sheppard.) 
TYPE in the British Museum. 
A very distinct species owing to the alternate elevation of the 
intervals on the elytra ; the fringe of setw on the femora is also a 
character peculiar to it. 
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ACANTHORRIIINUS ZAMBESIANUS, sp. nov. 
Long. 10, Iat. 4 min. 
Head subglobose, vertex convex, black, shining and with 
fine scattered punctuation. Rostrum slightly curved and not 
angulnted, rather ascending the forehead at base, with a slight 
rountletl dilatation above the insertion of the antennae and 
gradually narrowed anteriorly, finely and closely punctured 
throughout, with a deep subtriangular central impression at  base 
which is continued to the apex, in the 8 as a deep narrow furrow, 
in the 2 :ts a faint shallow stria; sides with a deep furrow from 
the eye to apex, but narrowly interrupted not far from base ; 
scrobes producetl anteriorly as a broad shallow furrow ; underside 
with a broad central furrow, in the 8 the carina on each side of 
i t  bears a short but distinct tooth in front of the antennae, which 
is quite wanting in the 2 .  Prothorax rnucli longer than broad, 
brckzdest a t  base, very gradually narrowed to beyond middle, then 
more rapitlly so to apex where there is a shallow constriction ; 
upper surface slightly convex, black, bare, shining, with close, 
but fine :mil faint, punctuation throughout. h'lptrrc jointly 
sinuate at base, broader than prothorax a t  shoulders, which are 
very sloping, and from there gradually narrowed posteriorly (less 
so in 2 ) ;  upper surface rather convex, with very deep and 
strongly punctured striae ; the intervals narrow, subcarinate, 
impunctate, the third rather broader than the others. Legs black 
shiny, almost impunctate ; the t ibis only with a fringe of yellow 
set% along their inferior edges. 
MASHONALAND : Salisbury (G.  A. X.  M.). 
TYPES, 8 in the British Museum, 9 in the Oxford Museum. 
Apart from its much smaller size and the obsolete punctuation 
on both surfaces, this species differs from A. dregei in its much 
straighter, slightly curved rostrum. The rostra1 tooth is also 
much smaller and does not curve forwards in the ; while the 
rostrum of the 9 entirely lacks the two inferior tubercles which 
are present in drsgei. 
CYRTORRHINUS CASTANEIPENNIS BOh. 
Sphenophorus castccneipeienis Boh., Schh. Gen. Curc. viii. 2, 
C?/rtorhinus baridioides Lac., Gen. Col. vii. p. 293, note I ,  PI. 76, 
. C'yrtorhinus cafer Flhr., Ofv. K. Vet.-Ak. Forli. 1871, 
Liocccbndi-a naeda Chew., Ann. SOC. Ent. Belg. 1881, p. 92 - 
Polyoulax castameipewnis Boh., Chevr. Ann. Soc. Ent. Fr. 
When a t  Sto~kholm in 1902 I had an opportunity of coin- 
p. 249 (1845). 
f. 3 (1866)-colour variety. 
p. 282. 
local race. 
1885, p. 95. 
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paring the types of C.  cafer FLhr. and h$hen. castaneipeiznis 
Boh., and there can be no question as to their specific identity. 
The form baridioides, described by Lacordaire as the type of his 
genus Cyrto(r)rhinus, offers no structural difference whatever 
from the typical Natal form of castarzeipennis and differs solely 
in the black colour of its elytra, a character which cannot be here 
regarded as of specific value. The form Imda Chew., however, 
from Equatorial Africa presents a striking structural difference 
from the Natal type in the complete, or almost complete, absence 
of punctuation on the thorax and the intervals of the elytra; 
and at first sight it would appear to be a good and distinct species. 
But an examination of Rhodesian examples shows this character 
in an exactly intermediate condition, and as some specimens of 
nuda show distinct traces of punctuation it is only possible to 
regard that form as an extreme local race of the southern species. 
The occurrence of red elytra in the wuda form appears to be 
unusual, most specimens being of a rather intermediate piceous 
brown colouring ; whereas in the south there is a sharp division 
between the black and red forms. In  nuda the legs vary also 
from piceous to red, whereas in South Africa all the varieties 
have black legs only. The punctuation of the thorax does not 
diminish progressively northwards, for the most heavily punctured 
specimens I have seen come from Beira; and the Nyasaland 
examples appear generally to be intermediate between those of 
Rhodesia and Natal. 
The two genera Liocalmtdra and Polyaulax founded by Clievrolat 
must be sunk as synonyms of Cyriorrhinus Lac. 
NOTES ON SYNOiYYIvIY &C. 
Alcides (moufleti Fst.), Ann. Sor. Ent. Belg. 1899, p. 14 = 
A .  glanuillei Pkr., Trans. 8. A. Pliil. Soc. 1885, p. 143. 
(Attelabus) carneolus PBr., Trans. Ent. SOC. 1896, p. 188, is an 
A poderus. 
(Bhynchites) algoensis PBr., Trans. 8. A. Phil. SOC. 1888, p. 176, 
is an AtteEabus. 
Xpthocus (Sagittarius Pbr.), op. cit. 1885, p. 139 = AS’. nigro- 
pictus Pasc. 
Ithyporzcs (mpensis Boh.) = I .  stolidus F., the type of the latter 
being in the British Museum (coll. Banks). 
Brachycevus (fvontalis Fahr.), the type of which is in the Oxford 
Museum,= B. hystrix Sohh. This name was applied by 
Schanherr to “ B .  cornutws O h . ”  (nec L.), which was 
described and figured by Olivierfrom a specimen, still extant, 
in the Banksian collection. 
Theates (cristaiw PBr.), Trans. S. A. Phil. SOC. 1888, p. 163, pl. 3, 
f. 14= (5”. magus Auriv.), Ent. Tidsk. 1888, p. 153, t. 2, 
ff. 1-3 = T. mgzcsticollis Wied. (Brachycerus). 
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(Megccproctus) (xccnz&urinus Desbr.), C. R. Soc. Ent. Belg. 1891, 
p. 361, note 1 = Stenophida (linearis Pasc.), Journ. Linn. 
SOC., Zool. xix. 1886, p. 336 = (Liocalundra) pygialis Fairm., 
C. R. Ent. Belg. 1884, p. cxlviii. 
(Cychrotonus) viduatzcs PASC., Journ. Linn. Soc., Zool. xi. 1871, 
p. 163, is a Chuuaoderus. 
Hippowhinus (bertinm Fst.), Stett. ent. Zeit. 1891, p. 385 = 
A. vurizcs Fghr. I n  my revision of Hippoerrhinus (Proc. 
Zool. SOC. 1904, i. p. 141) I erroneously attributed this 
species to the genus A'tranzicc Mshl., but through the kind- 
ness of Dr. Heller, of Dresden, I have now been able to 
examine Faust's type. 
J h .  Heller's kind assibtance has also enabled me to clear up the 
following synonymy :- 
(lfponzeces) (impressicollis PBr.) Trans. 8. A. Phil. S O ~ .  1885, 
p. 125=Dereodus vugccbtcndus Fst., Ent. Nachr. 1885, p. 7 ; 
and (A. neodestw Per.) 1. c. p. 1 2 6 = D e ~ e o d u s  schonheerri 
Fst., 1. c. p. 5. Faust's paper was published in March, while 
Peringuey's was only read on the 27th May. So far as I am 
aware the genus I<ypomeces does not occur in Africa. 
Fig. 
1. 
2. 
3. 
4. 
6 .  
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NXPLANATION OF THE PLATES. 
PLATE LXVI. 
Fig. 
Ectatops sheppardi 7, p. 911. 7. Cyclomus simplex 9 ,  p. 931. 
Strophosonius suleatffrons, ~ 8. Rhyparosomus mashunus, p. 933. 
9. Diabuthrarius aelutinus, p. 934. 
Strophasoinus arutieollis, p. 914. 10. ,, setulosus, p. 034. 
Rhinosonqhus mutabilis, p. 920. 
Systates dentipes 2 ,  p. 921. 
Cyelonius algoettsis ? , p. 930. 
I 
p. 914. 
11. Hypsonius paruw, p. 936. 
12. Bayous punctipennis, p. 936. 
~ 
PLATE LXVII. 
Fig. I Fig. 
1. Endeusjloralis, p. 953. 
2. Phacemastk poultoni, p. 942. I 9,9 a. Balaninus diuersicornis 9 ,  
R. Yachyowyx triangularis, p. 962. 
3. ,, pardalis, p. 941. ' p. 947. 
4,4 8. Euderoides niossambica, p, 960. 
6, 6 8. Balaniitusjleorum 9 ,  p. 944. 
6. Euderes iuztalis, y. 949. 
7. Balaninw barkeri 9, p. 946. 
10. Neiplmgzis mashznus, p. 950. 
11. Apbmonw zizyphi, p. 943. 
12. Acauthorririnus carinatus, p. 943. 
, 
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VII. I 
A. INTRODUCTION. 
The following research was undertaken on the advice of Mr. 
F. J. Cole of Liverpool University, who, somewhat more than a 
year ago, sent me a specimen of Chlanaydoselachzcs anpineus ( Q ), 
suggesting that I should dissect the cranial nerves. The specimen 
had been preserved inalcohol, but unfortunately the finer branches, 
or branches which were deeply situated, were not well preserved. 
Professor Bridge then kindly wrote for a formalin-preserved 
specimen ( d ) from Japan, of which he allowed me to dissect the 
viscera and one side of the head. Mr. G. A. Boulenger, of the 
Natural History Museum, South Kensington, allowed me to 
examine the specimens in his charge and to dissect the last 
branchial arch of one specimen. 
The alcohol-preserved specimen was in such a condition that 
microscopical work was quite useless. A number of stains were 
tried without success. 
Unfortunately the cranium had not been opened in the formalin- 
preserved specimen, but it has been possible to do some partially 
successfd microscopical work on the nerves. I am hoping later 
to continue this microscopicd work in order to add t o  and verify 
* Communicated by Professor T. W. BRIDGE, F.R.S., F.Z.S. 
f For explanation of the I’lates, see p. 990. 
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the results arrived at  by the less reliable method of macro-dis- 
section. The formalin had made the subcutaneous tissue so hard 
that thin sections of the skin have a t  present been impossible, 
hence the observations made by means of such sections on the 
lateral-line canals and the ampulltt? of Lorenzini have not been 
satisfactory. I expect. however, to obtain better results in time. 
Mr. Cole hoped that the nervous system of so low a species 
would throw some considerable light upon the nerve-component 
theory. The external relations of the nerves have proved of great 
interest, and have given some new and unexpected data, but the 
nervous system of ChlamycloselcccJius cannot be considered known 
until small specimens have been completely sectionised arid the 
animal thus reconstructed. 
Not only the nerves, but every part of Chlccmydoselachus has 
proved of interest, owing to the combination of primitive and 
specialised characteristics. These points will, I hope, be eventually 
submitted to the test of embryological investigation. 
A small bibliography only is appended, as a complete list of 
papers on iier37es can be found in the works of Herrick, Cole, 
and Johnst oil. 
I wish to heartily thank Professor Bridge for his continual 
help during the progress of this work and for his valuable revision 
of the MS. ; Mr. Cole not only for the gift of the specimen, but 
for suggestions and help on the completed work. Thanks are also 
clue to Professor K. Mitsukuri, of Tokio, who sent the Chlamydo- 
selachzcs to Mr. Cole in order that its ‘nerves and sense-organs 
might be investigated, and to Mr. G. A. Boulenger for references 
and for loan of books and for permission to examine the specimens 
in his charge. 
. B. THE LATERAL LINE SYSTEM. 
The Lateral Line System comprises canals upon both the head 
and body, the former being much more complicated than is usual 
among Elasmobranchs (except Rays and Skates). The parts of 
the body over which the canals pass were the only relations 
Garman (10. p. 82) considered in naming the canals, and thus 
his nomenclature depends upon the apparent instead of the real 
relation of parts. As Garman’s names are valueless in comparative 
anatomy, it is now necessary to rename the canals in accordance 
with Cole’s method, i. e. with reference to the innervation. And 
as we may take it that a canal innervated by a well-defined nerve 
represents one unit of the system, this method of nomenclature 
brings analogous parts of the system of different species into line 
with one another. 
The Stprcc orbital cuvral (Plate LXVIII. fig. 1, B, C, D), which 
includes the cranial, rostral, and subrostral canals of Garman, and 
is innervated by the superficial ophthalmic branch of the Facialis, 
passes forward along the top of the head, just above the eye. 
Llbe all the closed canals of CJilccmydoseZachzcs, it lies immediately 
under the skin, from which it is not easily dissected. I n  front 
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of the eye, the canal bends outward towards the nostril, then 
curves upward and forward almost to the end of the snout, where 
it suddenly turns backward, passes above the nostril, and finally 
bends ventrad to join the Infra-orbital canal at  D. I n  the snpra- 
orbital canal of one specimen there were 55 neuromasts and 
openings on one side and 49 on the other. A second specimen 
had 41 on one side and 40 on the other. The sense-organs, a s  
judged by the point of entrance of the nerve, are usually opposite 
the canal-openings in the supra-orbital as well as in the other 
canals. The openings may be a t  the end of short tubules, 011 on 
the canal itself. The longest tubules on this canal are less thaii 
5 mm. in length, and these are found near the point of union 
with the Infra-orbital anal .  Throughout the head-canals the 
neuromasts are placed at  approximately regular distances (5 mni.) 
npart. According to Garman’s figure (10. pl. xvii.) there is a 
canal uniting the anterior end of the Infra-orbital canal with the 
most anterior point of the supra-orbital canal. This additional 
canal is called by Garman, the prenasal canal. It was not present 
in the specimens dissected by me, and there was no trace of its 
openings in the specimens examined externally. From Garman’h 
description it is not possible to determine whether the prenasal 
canal joins the infr:i-orbital. I n  Gxrmxn’s figure (10. pl. xvii.) 
the supra-orbital (rostra1 and subrostra1 canals) curves forward 
much higher LIP the snout than in the specimens examined, in 
which case an additional canal would probably extend on to the 
snout. But it is improbable that this caiial would join with the 
infra-orbital. 
The Infro-orbitul cunwl (A, B, E, D, F), which includes the 
occipital, orbital, orbito-nasal, and nasal canals of Garman, in- 
nervated by the buccalis and otic branches of the Facialis, begins 
at  A as a direct continuation of the main lateral canal. It gives 
off the supm-orbital canal, and then passes downwards behind 
the eye. This portion is curved, the first third being directed 
forward and the remainder backward. The backward curve was 
probably produced by the lengthening of the jaws. At n point 
above the mouth (E), but not as caudad as the angle, the canal 
bends sharply forwards and runs along the upper jaw under the 
nostril to terminate a t  the median line, close to its fellow of the 
opposite side, from which it is separated only by a thin wall. I n  
one specimen this canal had 52 neiiromasts and openings on one 
side, and 50 on the other. In a second specimen the numbers were 
47 and 46 respectively. The longest tubules in Chlccmydoselclchus 
occur on this Canal, in the first part of its post-orbitd ventral 
course. 
The Eyonzccizdibular comul (E, G, J, L, K, I), which includes 
the angular, jugular, spiracular, oral, and gular canals of Gar- 
man (lo), innervated by the external mandibular branch of the 
Facialis, is the most extensive and complicated part of the canal 
system. It branches out from the infra-orbital mnal to run back- 
wards above and beyond the mouth, with a somewhat tortuous 
Here a few tubules rench a length of 1 cm. 
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course, for a distance of 5 cm. This portion of the canal, which 
is closed, is probably the original hyomandibular canal, to which 
the other parts have subsequently been added. I n  one specimen 
there were here 15 neuromasts. Tubules are present in the first 
part of the canal only. Somewhat caudad to the moutb a branch 
(U. H, I) is given off, which, curving round the mouth, runs 
dong the lower jaw to the symphysis (Plate LXVIII.  fig. 1, 
H, L, A). This branch is an open canal, and in one case had 
19 neuromasts. On the left side of one specimen 1 cm. of 
this canal was closed. It may be mentioned that in this closed 
region, although there were four neuromasts, there were no ex- 
ternal openings corresponding to them. A second open canal 
(J, L, K, H) leaves the main hyomandibular canal at  J. This 
blanch (H, L, B) makes a wide curve downward and then forward 
to meet the last-mentioned canal at  H, shortly before its termi- 
nation. One side of one specimen had 42 neuromasts in this 
Imnch. I n  six out of the seven specimens examined externally, 
the hyomandibular canals of the two sides appeared to join a t  I. 
I n  the seventh specimen, however, the regions H, I, of the two 
sides were prallel and unconnected. Doubtless this was the 
original condition. The branch H, L, B, on one side of a single 
specimen, had a break of 1 cm. At first sight this break might 
seem to indicate that this was the point where the two 
brmches G,  H, H and J, L, K united, but when we see the 
cilnals in relation to their nerve supply, it is obvious that this 
cannot be the case. Undoubtedly the two canals met and united 
at H. There is a dorsal branch canal (L, M), narrow, shallow, 
;tiid superficial, which curves upward and forward towards the 
lateral canal. I n  one specimen 10 neuromasts were present. 
Oiie of the specimens had, on both sides, another small hyoman- 
clibular branch (N) and a curious partial twist in the region J, L, 
which terminated in a fine branch (0). Branches N and O are 
no longer functional. There is only a very slight depression in 
the skin, bordered by the usual triangular scales which functionally 
close the " open '' canals. In the depression there is neither 
sensory tube nor neuromast. No nerve could be traced to these 
canals. It maybe, however, that microscopical work would discover 
what macroscopical methods have failed to disclose. If these, 
probably degenerate canals occurred in a large number of speci- 
mens they would indicate that the canal-system of Chlwnqdo- 
selffichws in this region had become simplified by the partial atrophy 
of certain of its branches. As, however, these canals were found 
in only one specimen out of seven, they must, for the present, 
probably be regarded as an individual variation. 
The Conamissural or Suprffi-temporccl canal (or canals), the aural 
canal of Garman, is placed, as noticed by Garman, anterior to the 
openings of the ductus endolymphaticus. It is never the usual 
straight, transverse canal connecting the right and left lateral 
canals. It varies considerably, as shown in text-fig. 140. There 
are indications of two instead of one commissural canal, but it is 
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impossible to state whether the present condition of thew canalh 
is vestigial or rudimentary. It is certain, however, that the coil- 
dition of all the canals, but especially those in this i,egion, is very 
unstable. The canals vary in their length, course, and cliametei . 
The neuromasts, both as regards number and position, are veiy 
variable, but in every case they are supplied by dorsal branches of 
the lateralis vagi. I n  the specimen from which 11. (text-fig. 140) 
was taken, lines (8, 8) appeared to be drawn on the skin ; these 
were found to be due to the scales, which were triangular in shape 
and arranged in two parallel interlocking lines, exactly as t h  
scales are arranged above all the open canals. These “lines ” 
may represent either the first step towards the formation of new 
canals or the last step in the degeneration of canals. The latter 
is the more probable, as if the former were the case we should 
expect to find neuromasts present, but so far neither neuromasts 
nor nerves have been traced. 
Text-fig. 140. 
Variations in Lateral Line Cauals of ChZamyduselae6us. 
III., IV. Ventral view of Hyomandibular cam1 uuder the lower jaws. 
I., 11. Commissural canal. 
V. Lateral canal in region of dorsal fin. 
C.C.A., C.C.R. Anterior and posterior portions of Coimissiud canal. 
L.L.R., L.L.L. Lateral canal on right and lea sides. 
11.M. Parts of Hyomandibulor canal. 
It is worth noting that the specimen from which 11. (text-fig. 140) 
was drawn had also covering scales arranged in lines, dorsal to, 
and at  right angles to, the lateral canal. These “lined’ oc- 
curred a t  irregular intervals for a distance of 3 cm. The scales, 
which produced the appearance of lines, may be remnants of n 
condition in which the main canal had lateral branches. This 
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huggestion is perhaps confirmed by finding one such lateral branch, 
nearly 1.5 cm. in length, in the tail-region of another specimen. 
The Lccterccl cffinul rims in the usual position from the head to 
the end of the tail, a i d  is noteworthy owing to the fact that only 
tlie first inch is closed. The rieuromasts occur a t  much more 
irregular intervals than is the case in tlie head-canals. I n  all the 
specimens examined there is R tendency in the legion of the 
tlorsal fin (text-fig. 140, V) to R departure from a straight line. 
In  two specimens this tendency prorlucecl four distinct undulations. 
Similar undulations have been found in CuZZorhynchus (Cam. Nat. 
Hist., Fishes, T. W. Bridge, fig. 269, p. 470). I n  other cases the 
canal undnlatecl slightly. No explanation of this phenoirienon 
w n  be offered. This same region had on one side, in one specimen, 
a complete break of 5 mm. There was in this space no trace of 
r:md or of covering scales. Garman also found curves and breaks 
on this c:mal in the tail-region. 
The conclusion nrrivetl a t  from these facts is that the 
1;rter.d line system of ChZavm~doselc6chl~s i  primitive as regards 
( I  ) the open condition of a portion of the canals ; (2) the cutaneous 
rather than subcutaneous position of the canals ; (3) the entire 
absence of tubules in niany places. I n  the occipital and hyo- 
mandibular regions, however, the system tends to a considerable 
complexity. Again tliere are indications, in the occipital and 
hteral canals, of either a vestigial or rudimentary complexity. 
The innervation is an additional difficulty in the determination 
of the relations of this system. The lateralis branches of the 
Facialis present no dificulty, but if there are proved to be fibres 
of the ninth nerve innervating a few lateralis sense-organs, these 
must be regwded BS an additional proof of the comparatively 
primitive nature of the system. The lateralis nerves in origin 
were probably relatetl morphologically to a number of segments, 
and later becmie concentrated into the main trunks of the Facialis, 
Auditory and Vagus nerves,. The fact that Chlcc~nydoseZachus has 
four lateralis roots, two for the buccalis, one fo r  the external 
mnndibnlaris, and one for the r lateralis vagi, probably indicates a 
comprtratively primitive condition for this system. 
C. Tim AMPULLB OF LORENZINI. 
In CJ~lccniydoselcccJuus the anatomy and the arrangement of the 
; m p u l l ~  differ from those of the higher Elnsmobranchs. 
The anteriol., latero-dorsal1 surface of the head, from the level of 
the eye to the end of the snout, is covered by ampullary openings 
which are divided into two groups by the Sppra-orbital canal. 
The ampulla of this whole region are innervated by the r. super- 
ficialis ophthalmicus 'VII. and are therefore probably homo- 
logous with the usual supra-orbital group of ampullse. This group 
may, in ChZffimydoseZfficJcus also, be called the supra-orbital. 
A seconcl group of ampulla is found between the post-orbital 
portion of the infra-orbital lateral line canal and the spiracle. It 
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begins somewhat above the level of the eye, but does not extend 
quite as far ventrally as the level of the mouth. This group 
cannot be considered the equivalent of the mandibular ampull=, 
for it is innervated by R number of sniall branches from the ramus 
hccalis. It m ~ y  be called a postero-buccal group of ampullae in 
order to bring its nomenclature into line with that of the other 
group innervated by the r. buccalis. This group may correspond 
to the occipital row of ampullae in CJ&mcera (3. p. 655), parts of 
which were innervated by a branch of the r. oticus. There is in 
Chlamydoselaclutm no representative of the mandibular group. 
The latter may in Elasmobranchs have arisen as a caudad offshoot 
of the postero-orbital group, which, owiiig to its position, acquired 
it hyomandibular innervation. On the other hand, the mandi- 
bular group may have arisen independently of a group such as 
the postero-orbital, coincident with the disappearance of the 
1 atter . 
A third, very diffuse group of openings occurs along the upper 
jaw immediately above the mouth. It extends from the anterior 
extremity of the head almost to the angle of the mouth. ' The 
group is innervated by numerous branches from the r. buccalis, 
and is no doubt homologous with both the outer and inner buccal 
groups of ampullce of the higher Elasmobmnchs, if we are to 
consider with Allis (1. p. 93) " that the surface ampullary pore 
represents approximately the place of origin of the ampullary 
organ." 
A fourth, very sinall group occurs a t  the symphysis of the lower 
i.w. The number of openings in this group varied from one to 
nine in the specimens examined. This group is innervated by 11 
branch of the hyomandibular nerve, and represents the hyoid 
group of the Elasmobranchs. 
It is evident, on close inspection, that what appeam to be 
single ampullary opening is in reality a group of openings placed 
closely together in an area devoid of scales. The number of 
openings in each group is usually four, but may be reduced to 
two or increased to six. When traced inwards each opening is 
found to lead into a thin-walled tubiilo, the tubules from each 
group of openings being united. Each tubule terminates in R 
number of ampullary pouches. A complete group is never more 
than 5 mm. long and lies almost parallel to the surface of the body. 
Each group is independent, so that the term " group of ampullae " 
represents in this species a very different anatomical entity from 
what it does in the majority of Elasmobranchs. I n  Chlarnydo- 
selacchhw there are many superficial scattered group? of minute 
(:ompound ampullae, which together represent the usual, single 
tleep-seated group of ' much longer simple ampulla. The small 
groups here may be compared with those described by Collinge in 
Chirncem (5. fig. 9, B). The tubules are almost transparent, 
having very thin walls, consisting of a single layer of flattened 
cells. The cells pass gradually into the columnar cells which 
line the ampullary pouches. The latter cells have the granular 
The group may be called the buccal group. 
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appearance of secreting cells. Each tubule ends iii a group of 
ampullary pouches, which are joined with those of the other 
tubules into a compact m:m. Unfortunately, it has not been 
posfible to determine certainly whether the lumen in the pouch- 
region of each tubule remains distinct, or whether the lumina of 
this region of the tnbules commiinicate. On the whole, the 
evidence indicates the former. 
It is impossible to state tlie exact homology of these ampiille 
with those sncli as are found in, say, Lcemcwgz~s, as the tlevelop- 
meiit of both is unknown. But, judging from the work of Cog& 
it seems possible that each compound group of anipnlla in Chla- 
T U ~ C ~ O S ~ Z C L C ~ U S  and in Chimaw6 is produced by what c‘oggi 
(2. p. 295) calls the “ stadio tli xuipolla indiviclualizzata,” whilst 
Lwnacwgus-like tubules are each produced by the direct develop- 
ment of one of the above “ ampolla individualizzata.” Hence, 
from the embryological point of view. each group of cornpound 
ampulls in ChlamrLydoselachtcs niily be regarded as the homologue 
of a single anipullary tnhule siich ab is found in Lcemzt’g~~s, &c. 
D. THE EYE, EYE-MUSCLES, AND NE~~VES. 
The eye is deeply seated in a socket, the external outline of 
which has the shape of a biconvex lens. There are both upper and 
lower eyelids, but no nictitating membrane. The infolding of 
the skin in both cases is sudden and distinct, that of the lower 
lid is remarkable for its depth, extending almost to the back of 
the eye. The infolded membrane both above and below the eye 
is deeply pigmented, the lower being also provided with fine 
scales. This pigmentation, which on the under side of the eye 
is as deep as that of the surface. of the body, together with the 
presence of scales, indicates that the iiifolclecl portions become, 
a t  times (that is wlien the eye is protruded), a part of the super- 
ficial skin. Those portions of the inner stirface of the eyelids 
which are never evaginated are quite smooth aiicl of a light colouy. 
The eye can easily be protruded, and when in this position does 
not look outwards but upwanls, a position ninde possible by the 
large conjunctival fornix It is known that Chlnmnydoselccchus is a 
deep-sea fish, in which case a n  eye which could look upwards 
would be of the greatest advantage. This protrnsible eye no 
doubt also explains the marked cephnlacl position of the optic 
neyve, which is thus placed because tlie inoveinent is not only 
iipwards but slightly anterior. 
To keep the eye well out in the socket there is an optic stalk 
or rod of cartilage, common amongst Elasmobranchs (12. p. 55), 
which also serves here as a base of origin for the recti muscles. 
The eye-stalk is somewhat more than 1 cm. in length and 
abont 3 mm. in diameter. It is attxhecl to the side of the 
crnnium, near the base, j!st in front of the trigemino-facialis 
foramen. The stalk is directed forwards in a curvecl line and 
ends in a flattened, en1:irged knob wliicli is applied to  the inney 
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surface of the eyeball without, however, being attacliecl to it. 
The Torpedo, for example, has an eye-stalk which differs con- 
siderably from that of Chlanydoselachus, inasmuch as it is 
attached to the cranium in a more anterior region of the orbit, 
is permanently fixed to the eyeball, and does not serve as a bask 
of attachment for any of the eye-muscles. The eye-stalk of 
Torpedo keeps the eye permanently protruded, while in Chlcwny- 
doselachzas its function is two-fold-to prevent the eye sinking too 
far into the socket, and to supply a more lateral basis for the 
attachment of the muscles. 
The Extenzal Rectus muscle consists of two parts which have 
separate origins and insertions. The two parts of the muscle are, 
however, not independent, for they are uuited by strands of muscle- 
fibres passing from one to the other. Division A (Plate LXIX. 
figs. 4, 5, 6, R.Ext.A) of tlie muscle is the smaller. Its origin is 
on the outer pnrt of the optic stalk, its insertion on the posterior 
surface of the eyeball, i. e. the normal insertion of an undivided 
externus rectus. Division B (R.Ext.B) is twice as large as A. Its  
origin is from the basis cranii, j u s t  anterior to the auditory capsule 
and beneath the foramen for the ganglia of the trigeminal and 
facial nerves, as well as along the proximal part of the optic stalk. 
The insertion is on the dorsal side of the eyeball, somewhat more 
external than that of the rectus superior, which it partly overlaps. 
From the position of its origin and insertion, division B (R.Ext.B) 
niiist be considered as a secondary or derivative portion of the 
rectus externus. The innervation supports this view. The main 
portion of the sixth nerve passes over division B to end in small 
branches in A, whilst several small, but side branches are given 
off to supply B. This secondary muscle was probably split off 
from a normal external rectus and acquired a more proximal 
origin, to aid the rectus superior and the superior oblique in 
tilting the eye upwards. It seems almost to form a pair with 
this latter muscle. Another modification in connection with this 
rotation is the shortening of the rectus superior and the lengthening 
of the rectus inferior, the latter being almost three times the 
length of the former. 
The Superior and Inferior 061ipe muscles are both long and 
narrow. Their attachment is to the median anterior wall of the 
orbit immediately to the inner side of the orbito-nasal foramen. 
The superior oblique is attached a little more dorsally than its 
fellow, and is inserted nearly in the mid-dorsal line of the eye- 
ball, close to the rectus superior and the B (R.Ext.B) division of 
the rectns externus. The inferior oblique is inserted nearly in 
the mid-ventral line of the eyeball near the rectus inferior. 
The Patheticus or four th  nerve has its origin in the usual 
position, on the dorsal side of the brain, between the optic lobe 
and the cerebellum ; it runs outwards and upwards to pass by a 
special foramen into the orbit, where it reaches the superior 
oblique muscle after a sinuous course. 
The Oculo-motor arises from the ventral surface of the brain 
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between the optic lobes and runs outwards and slightly upwards 
to pass into the orbit through its own foramen. In the orbit it 
soon divides into the typical three branches, one branch going to 
the rectus internus, the second to the rectus superior, and the 
third dividing into a short and a long branch, of wliich the 
former supplies the rectus inferior and the latter the inferior 
oblique. 
The Recti Supwior, Iizterntbs, and lizferior are all attached to the 
top of the optic stalk, just below its flattened head. The rectus 
superior is a short wide muscle with a narrow attachment to the 
stalk and a wide insertion upon the eyeball. This muscle is in- 
serted somewhat to the caudad side of the median line of the eye- 
ball, and is partly overlapped by the stipervior oblique and the 
dorsal division of the rectus externus. The rectus internus is 
both longer and broader than the rectus superior. It passes 
under the superior oblique to be inserted on the anterior wall of 
the eyeball, more to the dorm1 than to the internal side. It thus 
has a somewhat unusual insertion, and can therefore help in the 
extra pull given to the dorsal side of the eyeball, when the latter 
is twisted upwards. It will be seen from the figure (Plate LXIX. 
fig. 4) that the dorsal side of the eyeball has practically four, 
instead of the wual two muscles. The rectus inferior is longer 
mid narrower than the rectus internus. It has a double attach- 
ment to the optic stalk, one immediately under the knob and the 
other, the smaller, a t  a distance along the stalk itself. This 
muscle is inserted into the eyeball in the median ventral line, to 
the inner side of the inferior oblique. 
The eye of Chhm&osehhw has pmtimllp three groups of 
muscles: a dorsal group of four inserted near the angle of the 
eyeball ; a posterior group I’ of one inserted also near the angle; 
and P ventral group of two elongated muscles three times the 
length of the dorsal group, acting on the median ventral line, a t  
a distance from the angle of the eyeball. The dorsal group is 
strengthened to move the eye upwards, while the ventral group 
merely pulls the eyeball back into the position of rest, and hence 
does not need to be so powerful. 
E. THE TRIUEMINO-FACIAL OMPLEX. 
The Trigeminal and Facial nerves are in parts of their course 
indistinguishable at first sight. This impression, although 
merely superficial, a t  the same time undoubtedly expresses a 
very strong tendency towards the union and confusion of these 
two nerves. No complete union between the nerves has been 
found, except for a distance of about 1 cm. on the left side, 
where a branch of the r. buccalis and of the r. maxillaris are 
inseparable. The appearance of union occurs chiefly in the 
region just beyond the orbit, where there are plexiform con- 
nections between the buccalis VII., mandibularis V., maxil- 
laris .Y., and their branches. Here, when two or more nerves 
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come into close contact, they are loosely or tightly bound together 
by connective tissue, but, in all cases except the one mentioned 
above, in such a way that a separation can be effected by careful 
dissection. The smaller branches and these pseudo-unions vary 
considerably on tlie two sides of the same specimen and in 
different specimens. The variability, which is met with in every 
system of Ch~arnydose~ochz6sl suggests that the species has con- 
siderable anatomical instability. 
I .  The Trigeinid Zerae. 
The Trigemind nerve originates by one bi*oad root from the 
side of the medulla, at  a lower level than the first and second 
Iboots of the Facialis, but on a level with the auditory and hyo- 
mandibular roots. This root is almost completely hidden in a 
side view by the buccalis ganglion. Shortly after the root leaves 
the brain it swells into the Gasserian ganglion, which is rounded 
on the inner, but flattened on the outer side, where it is covered 
by the buccalis ganglion (Plate LXVIII. figs. 2 & 3). The pre- 
sence of one root only is surprising when it is known that both 
hensory and motor components are present. It is probable that 
serial sections would demonstrate two roots. On the inner side, 
bomewhat anteriorly, there is a small swelling from which the 
profuntlus and the superficial ophthalmic V. are given off side by 
bide as nerves of eqnal size, to pass forward parallel to one another 
for a short distance (Plate LXVIII. figs. 2 d.~ 3). 
The maxillary and mandibular rami are immediately given off 
from the end of the ganglion, there being no common maxillo- 
mandibular trunk. 
(a)  The maxillaris, the smaller of the two branches, passes 
obliquely downwards across the orbit, sending many branches 
ventrally. These, together with the branches into which the 
main nerve itself divides, supply somewhat more than the anterior 
half of the upper jaw with the associated tissues. The smaller 
maxillary branches divide into a great number of small branches 
at the outer paT*t of the masseter muscle, over which the majority 
pass, to terminate just above the mucosa of the roof of the mouth 
and along the under and outer side of the upper jaw cartilage. 
Although this nerve does not usually contain communis fibres, 
the distribution of some of the above branches suggests that such 
may be present. No visceral branches have been found which 
might correspond with those of the maxillaris V. and mandi- 
bnlaris V. which Cole describes in Chimuera (3. p. 650). But 
the many small branches which terminate in the mucosa of the 
roof of the mouth probably consist of communis fibres, and 
therefore represent the visceralis branch of the maxillaris V. of 
Chimma. Herrick, who in his Mer~irlia pr\per regards the Tri- 
geminus as a branchiorneric nerve, says (13. p. 414) : - rr  The 
pretrematic ramus, or r. maxillaris, has typically only general 
cutaneous fibres ; ” . . . . “the absence of a prefacial fasciculus 
64’ 
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communis and coininunis root of the trigerninus involves the lack 
of a r. palatinus for this segment. Functiozially this is replaced 
by the forward extension of the r. palatinus VII." This statement 
is supported by Johnston, who says (15. p. 208) there is no 
communis component in the Trigerninus and no viscero-sensory 
center in this segment ." These statements are probably generally 
true, but there are some apparent exceptions to it, for in 
Amphibia, in Antiu, in G'cdus, in Anuitwus, in Chincm-cc, and 
here in CiLlan~Zldoselachzcs, there are trigeniinal visceral branches. 
It will, however, probably be proved in all these species, as it has 
been in dn~ia, that this communis component belongs to the 
Facialis, and has only secondarily become united with the Tri- 
geminnh. If the Trigeminns were a branchiomeric nerve we would 
expect to fiiicl a. representative of the ramus visceralis, and as such 
we might have interpreted the visceialis elements which occur in 
the above-named species ; but if, as Johnston says, the segment 
to which the Trigeminus belongs has no viscero-sensory centre 
and little or perhaps n o  entodermal area, this nerve cannot be 
branchiomeric a t  all, for a typical branchiomeric nerve should 
contain (15. p. 262) I' :L communis component distributed by way 
of the post-trematic, pre-trematic, and pharyngeal rami to the 
mucosse " of its entodermal area. 
( b )  The nzrcndibukar branch, which is almost twice the size of the 
maxillapy, passes obliquely backwards, giving off ventrally a 
number (3 or 4) of branches which supply the posterior half of 
the upper jaw, and must therefore be regarded a s  representing 
a portion of the maxillaris. On the caudad side, it sends off 
numerous small nerves into the masseter muscle. As the r. man- 
dibularis passes along the lower jaw it sends more branches into 
the niasseter muscIe, which extends towards the mid-ventral line. 
At  a point just before the insertion of this muscle a nerve is 
given off which soon divides into two equal branches: one of these 
supplies the perichondrium of the mandibular cartilage, whilst 
the other branch divides into numerous small branches which 
terminate in the skin near the symphysis. The mandibular ramus 
does not supply the large median muscles which lie in the angle 
made by the two sides of the lower jaw. The components in the 
mandibular iamus are motor and sensory (general cutaneous), the 
latter predominating. 
It is somewhat exceptional for the maxillary and mandibular 
mmi to come o f  directly from the Gasserian ganglion. Does the 
arrangement indicate (1) a primitive condition, or (2) a specialisetl 
condition due to the backward rotation of the angle of the jaw ! 
Regarding the Trigeminus as a branchiomeric nerve, it must be 
borne in mind that the pre- and post-trematic 1-ami come imme- 
diately from the ganglion, a condition still to be found in the 
Facialis and in many branchial nerves ; later, the pre- and post- 
trematic branches tend to join for a shoit distance. The result 
of this union in the supposedly branchiomeric trigeminal nerve 
was to produce the usual maxillo-mandibular trunk. But in 
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Chlunzydoselachus an intermediate condition is found, for the 
mandibular ramus has bound up with it R portion of the ramus 
maxillaris. If the upper and lower jaws in this species were of 
normal length it might be thought that maxillary and mandibular 
mini were taking the first step towards union, but on account of 
the great length of the jaws, which have undoubtedly considerably' 
pulled back the mandibular as well as pushed back the hyoman- 
clibular and following nerves, it seems more probable that this 
backwaktl extension of the jaw has either incompletely torn apart 
the maxillary ant1 mandibular rami or prevented their complete 
nnion. I f ,  however, the Trigeminns is to be regarded as of 
cerebro-spinal rather than of branchiomerio type, it might be 
considered as primitive indeed, consisting of a dorsal sensory 
I * R ~ U S  (1". maxillaris) and a ventral mixed rainus (r. mandibu- 
Iaris) ; but again, when we consider the influence of the specialiserl 
jaw, we hitve as much ground for supposing that the jaw has 
prorlncecl a splitting of u common sensoro-motor trunk as that 
the condition now fount1 is R remnant of a priinitive state in 
which each cerebro-spinal L( nerve " was represented by two 
distinct rami. 
(c)  The p Y ~ L L 7 & d 7 6 S  nerve, or ramus, origiimtes, a s  stated above, 
from a sinall enlargement 011 the inner side of the Gasserian 
ganglion ; hence, as in Chinicww (3) and Petrompm (M), there 
is imcloubted evidence that, :tt the present time, the profundus is 
:I branch of the Trigeminus, although in origin it belongs to a 
more anterior segment (15. p. 206). On entering the orbit the 
nerve passes between tlic large rectus externus muscle and the 
cranial wall, hending dorsdly a long ciliary nerve which ends 
around the upper p.& of the eyeball. The main nerve then 
pawes outward, parallel with tlie ocnlo-motor nerve, to which it 
sends or from which i t  receives an anastornosing branch. Five mm. 
beyond the origin of the ciliary branch the profundus passes 
somewhat ventrally between the eyeball and the external rectus 
inuscle to dieappear in the eyeball, near tlie point of insertion of 
the ventral part of the external rectus muscle. The profundus 
passes for about 1 cm. under the covering membrane of the eye- 
ball, emerging near the point where the optic nerve originates 
from the eyeball. The nerve then passes anteriorly and out of 
the orbit immediately to the outer side of the attachment of the 
inferior oblique muscle. Almost a t  once the nerve divides into a 
number of branches, which spread over the olfactory capsules 
immediately below the skin. No motor fibres were found in this 
region. No fusion with the superficial ophthalmic facialis (as in 
Qhimceiw and other cartilaginous fishes) has been found, nor with 
the superdicial ophthalmicus trigeminus (as in Amia). I n  Petro- 
rnyzon (15) Johnston states that one complete branch of the 
profundns is derived from the VII th  ganglion, and " would cor- 
respond with the typical ramus ophthalmicus superficialis VII." 
of Selachians. He  also found R second branch, of which the 
fibres are supposed to he derived froin the trigeminal ganglion ; 
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this branch lie considers “ would correspond to the ramus ophthal- 
inicus superficialis V. of Selachians” (15. p. 157). This being tlie 
case, the profundus of Petr .onzpou combines the conditions found 
both in Ghina~ra and Amia. Perhaps microscopical work would 
show some connection between these nerves in C~LlcLlrcniZldoselicJLl2ts, 
unless, indeed, the condition of the 1)rofundus is here more 
primitive even than in Petrompom. 
The anastoinosing branch (Plate LXIX. fig. 4) between the 
profundus and oculo-motor nerves, mentioned abo% e, is iiiterestirig 
in its relation to the theory that the latter is the inotor repre- 
sentative of the primitive profundus nerx-e, for it may represent 
a connection which originally existed between these two nerve\. 
But if this relationship does not exist, whet may tliis connection 
signify ? May it not be suggested that, as the radix brevis lias 
not been found ancl may not be present, this connection between 
the profundus and ocnlo-motor nerves represents the fibres w1iic.h 
connect the cilia1 y ganglion and the ocnlo-motor nerve, wliicli 
here pass not directly to the ciliary ganglion, but by way of the 
profundus nerve ‘2 
(d) The s q v e ~ j k i a l  ophthahaic V. passes fro& the Oasserimi 
gttnglion side by side with the profundus nerve, which it equals 
in size. It a t  once passes dorsally and eiiteis the same groove :is 
the superficialis VII.,  with which, however, it does not unite. 
About as far forward as the external nares, but nearer the iiiediaii 
line, it spreads out, into many branches, which lie immediittely 
under the skin. This nerve apparently contains only cutaneous 
elements. and hence has “the primary composition of this nerve ” 
(13. p. 365). The condition of the s. ophthalmic V. in Chkimydo- 
s e ~ a c h u s  is similar to that found by Cole and Dakin (4) in one 
specimen of C‘ilimcercc, where the ophthalmicns snperficialis tri- 
gemini was in no way connected with the ophthalmic VII., and 
arobe “ from the main trunk of the trigeminns.” 
II. The Fucialis X e i w .  
The Piwhlis is made np in CJLl[Llnn72/closelacILzc.s, as in all fishes, of 
two distinct ancl yet united parts, the lateralis element :tnd the 
usual factors of a branchiomeric nerve ; of these parts the former 
is the more obvious, for the branchiomeric branches are of com- 
paratively inconsiderable proportions. The anterior part of tlie 
Facialis, which consists of the biiccal gsnglion and of two nerves, 
the ramus superficialis ophthalmicus fixialis and the i-amus buc- 
calis, is entirely laternlis. The posterior portion of the Facialis 
consists of the truncus hyomandibularis, which contains a large 
lateralis element as well as parts of a branchiomeric nerve. 
The buccalis ganglion (Plate LXVIII.  figs. 2 B 3), which over- 
lies and is partly united to the Gasserian gzanglion, arises by two 
roots of approximately equal diameter : of these one (A) is more 
anterior and somewhat more dorsal in position and also longer 
than the other (B), which arises just nboye the roots of the 
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t. hyomandibularis. On the inner and caudad side the tri- 
gemino-facial ganglion sends three fine nerve-strands to the 
hyomandibular ganglion. There is to the naked eye no indication 
.of a separate ganglion for the superficialis ophthalmicus VII., 
which is given off at  right angles from the anterior end of the 
composite ganglion. Roots A and B, which are undoubtedly 
lateralis, give rise to the buccalis and ophthalmic-facialis rami, 
whereas the corresponding roots of Chimcera (4) give rise not only 
to these lateralis nerves but also to the external mandibularis. 
It will be interesting t o  know whether in Chlamydoselachus, a s  
well as in Chimcera, each of these lateralis rami is made up of 
fibres from both roots. 
(a )  The supei$ciulis ophthalmiczcs VII.  passes forward and 
slightly upward. The nerve lies a t  first in a groove in the 
cartilage, but soon this groove becomes a complete canal. At  
frequent intervals from the very origin, the nerve gives off b1rtnche.s 
to the supra-orbital lateral line canal. When, somewhat beyond 
the anterior wall of the orbit, the nerve makes a bend outwards, 
it sends off a great number of branches to supply the two groups 
of supra-orbital ampullze of Lorenzini and the neuromasts in the 
anterior loop of the supra-orbital canal. The main nerve here 
bends downwards to supply the last 15 neuroniasts of the supra- 
orbital canal. 
(b)  The ramus buccalis originates from the inner posterior 
angle of the buccal ganglion. It passes obliquely downward and 
forward across the orbit and the side of the head, towards the 
mouth in the region of the external nares. Beginning at  its 
origin, the nerve gives off many small branches, which pass 
backward and downward to supply the neuromasts of the infra- 
orbital canal. There are about eleven p.rincipn1 branches, nearly 
all being distributed both to ampulls of Lorenzini and to neuro- 
masts. The first branch is probably the equivdent of the ramus 
oticus (Plate LXVIII. fig. 1, R.O.). It passes upwards and 
caudad, and divides into two branches outside the orbit, one of 
which supplies the fhst neuromasts of the infra-orbital canal, 
while the other bends outwards to supply neuromasts in the 
post-orbital portion of the same canal. Two minute branches 
(Plate LXVIII. fig. 1, R.0.c.) were traced to the skin, so that 
the ramus oticus contains general cutaneous fibres. Herrick 
thinks that the r. oticus is the clorsnl branch of the Facialis, to 
which lateralis fibres have been added, and that the presence of 
cutaneous fibres determines the identity of this ramus. From the 
relations of the r. oticus to the buccalis-a lateralis ganglion- 
it seems more probable that the ramus was primitively lateralis, 
and that to it cutaneous fibres have been added. Should we not 
be more likely to find the dorsal branch of the Facialis in con- 
nection with the other portions of the true facial nerve 8 If the 
term r. oticus is to be confined to a ramus which supplies 
neuromasts in the first portion of the infra-orbital canal but does 
not supply any neuromasts in the descending post-orbital part of 
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that canal, then this ramus in Chlccnaydoselccchus is equivalent 
to the true ramus oticus plus a few more nerve-fibres. The 
r. oticus does not supply all the sense-organs which occur in the 
region of the canal anterior to the commissural canal, but appa- 
rently two of these are supplied by a dorsal branch of the Glosso- 
pharyngeus and the remainder by a dorsal branch of the Vagus. 
The branches of the ramus buccalis are arranged approximately 
in two groups : one group being associated with the maxillary 
branches of the manclibularis V., and the other with the brandies 
of the inaxillaris V. The branches not only supply the diffuse 
group of ampulla which occurs above the mouth, but also a group 
which lies between the descending portion of the iiifra-orbital 
canal and the spiracle. This group is not usually represented in 
Elasmobranchs. It is noteworthy that each of the branches 
supplies both ampullre of Lorenzini and neuromasts. This fact, 
and the diffuse condition of the buccalis branches seem to indicAe 
that the nerve under discussion is in a piinitive condition. The 
anastomoses, which are so conspicuous in dissecting the branches 
of the buccalis, indicate the first step from a primal to the secon- 
dary condition, such as is found in most Elasmobranclis. where 
the single buccalis of thib species is represented by two or three 
main branches. There are similar anastomoses in that portion 
of the external mandibularis \TII. where it is a t  some distance 
from the neuromasts supplied. The anastomoses in the case 
both of the buccalis and external mandibulaiis VII. indicate a 
secondary simplification of the nerve-supply . 
(c )  The truncus hyomccnd~bu~cwt~s of the Facialis originates from 
the medulla by two roots a t  the same level as the roots of V. and 
VII. It passes a t  first into the large foramen common to the 
whole trigemino-facial complex, then bends backward and passes 
outward through its own foramen. The distal end of the cephalad 
root, which is probably the external mandibular lateral line root, 
is connectetl with the Gasserian ganglion by several small strands- 
the rami communicantes (Plate LXVIII. fig. 2, R.C.): posteriorly, 
the complex hyonianrlibular ganglion is connected with the auditory 
nerve by the pars intermedia (fig. 2, P.I.). General cutaneous 
fibres enter the hyomandibular ganglion from the Gasserian 
ganglion by the rami communicantes. About 5 mm. from the 
brain, just as they emerge from the chonclrocranium, the hyo- 
mandibular roots unite and swell into a large ganglion, bilobed 
at  its distal extremity. The cephalad portion-the geniculate 
ganglion-gives rise to the pre- ant1 post-trematic VII.  rmii 
(fig. 1, Pr.F. & Pt.F.). The mudad portion, which is the smaller, 
is the external mandibular ganglion-that is, the most caudad 
lateralis ganglion of the Facialis. Thk ganglion gives rise to the 
truncus hyomandibularis, which contains the lateralis components 
which separate out as the rami externi mandibulares, as well as 
some components of a bi-arlchiomeric nerve. 
There may be, in a form as low as Chbmydoselccchus, general 
cutaneous fibres belonging properly to the Facialis root, as well as 
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those belonging to the Trigeinind ; bnt, even there. a large 
cutaneous component could not be expected, for Johnstou writes 
(15. p. 185) : “That even in P e t r O ? > & ~ Z O ? %  the dorsal and lateral 
portions of this area ” (the cutaneous region of the hyoid segments 
in non-operculate forms) ‘‘ are being encroached upon by the 
branches of the Trigeminus.” 
After a course of about 4 cm. the triincus hyomandibularis 
divides into three branches, which vary slightly on the two sides. 
The most rephalad, the I-. externus mandibularis A (fig. 1, 
E.M. VII. A) passes forwards to supplp that closed portion of the 
liyomandibular canal (H.L.) which lies above the mouth, and 
which is the nucleus of the whole complicated hyomandibular 
canal of Chkamydosekachus. This branch innervates neuromasts 
only. The second branch (E.M. VII .  B) passes downwards and 
forwards to supply the open lateral-line canal (H.L.A.) which lie$ 
along the side of the lower jaw. The nerve is continued beyond 
the canal to break up into a number of small blanches, pzrt of 
which supply a very small group of ampullx (H.A.), the remainder 
being distributed to the skin. Two fine twigs (E.M. VS1. D & E) 
are given off on the candad side near the origin of this branch. 
The first (EM. VII. D) curves upwards to supply the dorsal 
extension (L to M) of the hyomandibular ranal ; the second 
(E.M. VII. E) passes cauded to supply a few neurornasts in the 
first part of the hyomandibular canal 1-3 (J to H). These two 
twigs are not constant in their origin. Another branch of the 
t. hyomnndibularis, the largest and most caudsd (EM. VII. C), 
passes downward and then cephalad to supply the large open 
lateral line canal (H.L. €3) which lies towards the middle line of 
the lower jaw. During the first part of its course this branch 
lies at some distance from the canal, to which i t  sends numerous 
fine nerves. The latter anastoinose frequently, recalling the 
condition of the long fine branches of the r. buccalis. It 
supplies neuromasts principally, but also sends a number of fine 
twigs to the skin (C.P.). Johnston finds that in Petrornyzon (15) 
“ The hyomandibularis certainly innervates the ventral cutaneous 
area of this segment.” He further adds in the same paper : “ It 
is to be expected that the same will be found in other Cyclostomes 
and in Selachians, and it is not surprising to find in a ganoid 
(dnzia) this component persisting in the VIIth root.“ It still 
yemains to be found whether the sense-organs supplied are general 
cutaneous or communis, and whether, if they are the former- 
which is probable,-that component is present in the facialis root 
itself or derived from the trigeminal. The former seems more 
likely, as there is PO anatomical reason why the trigeminal 
cutaneous components should pass to the lower jaw by the truncus 
hyomandibularis when they could more easily pass directly by the 
ramus mandibularis V., which is typically both motor and sensory 
(general cutaneous). About halfway between its origin and 
termination r. externus mandibularis C gives off ventrally a nerve 
nearly as large as itself (H+M), which after a course of 4 cm. 
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divides into two rami. One of these (R. H.) passes to the inter- 
mandibular muscles. It was not possible to determine satisfactorily 
if any cutaneous fibres were present. This nerve is the ramus 
hyoideus. The second ramus passes inwards and forwards to be 
distributed to the floor of the mouth, in front of and at the sides 
of the tongue ; presumably this consists of communis fibres, and 
is therefore the r. internus mandibularis. 
Two nerves originate side by side from the geniczdate ganglion, 
the cephalad being about twice the size cif  the ctudad. The 
former is the r. pre-trematicus facialis ; the latter the remnant 
of the r. post-trematicus facialis. 
(d )  The r. post-tremccticzm VII. (Pt.F.) passes somewhat back- 
ward, and at  a distance of 5 mm. from its origin sends a fine 
branch posteriorly to be distributed to the top of the spiracle. 
At  a further distance of 5 mm. three branches originate-two of 
these pass along the top and to the caudad side of the spiracle, 
whilst the third passes inwards and anteriorly to supply tissues 
of the upper jaw. The remainder of this r. post-trematicus then 
bends suddenly cephalad to unite with the r pre-trematic VII. 
This ramus probably represents the original position of the com- 
plete r. post-trematicus VII., part of whose fibres are now united 
with lateralis elements to make up the t. hyomandibularis. The 
small size of this ramus is due to the disappearance of t,he spiracular 
gill and the reduction of the spiracle, which, in this species, is 
merely a pouch opening into the hyobranchial cleft. Like other 
degenerating nerves, it has a tendency to coalesce with neighbour- 
ing nerves: thus, here it joins the r. pre-trematicus, whilst in 
other cases it has coalesced with the r. mandibukris V. (13. p. 413). 
I n  w, second specimen the post-trematicns divided into seven fine 
branches which had no connection with the pre-trematic ramus. 
( e )  The r. pre-trenzccticus PI1. passes cephalad and clownwa;rd, 
giving off three fine branches (fig. 1) which can be traced for only 
1 cm. towards the snout into the connective tissues. After the 
union of pre- hnci post-trematic rami the two palatine branches 
(fig. 1, P.) are given off, and then the nerve continues its course as 
the chord? tympani (Pr.F. (ch.)). 
(f) The rami pakatini VII. pass cephalad on to the inucosa of 
the mouth, running parallel to one another, the one near the 
median line, the other more laterad. 
( g )  The chorda tympani, which is a direct continuation of the 
r. pre-trematicus, passes caudad and ventrad, immediately under 
the mucosa of the anterior wall of the first gill-cleft-that is, it 
passes along the upper jaw between the latter and the hyoid arch. 
The chorda was traced on to the ventral part of the mouth. On 
the way it ga1-e off branches to the hyoid mucosa and a few to 
accompany the cartilages of the mandibular arch. This nerve 
fulfils every requisite for the chorda as determined by Cole 
(3. p. 6 5 i  on), viz. :-(1) in arising from the base of the r. 
palatinus; (2) in entering into branchial relations with the 
mandibular arch ; (3) in consisting of special sensory fibres ; (4) in 
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having a representative of the lingual branch-i. E . ,  the nerve is 
continued ventrally on to the pharynx. It should be pointed out, 
as Herrick justly says (13. p. 324), that as both pre- and post- 
trematic nerves must originate from the base of the geniculate 
ganglion, this point of origin cannot be considered a clingnostic 
feature for the chorda. The remaining conditions, however, are 
sufficient to determine the chorda, and agree also with the 
characters required by Herrick (13. p. 321). 
Allis (1. p. 182 seq.) has discussed the subject generally, antl 
comes to the conclusion that it is still uncertain whether the 
chorda is pre- or post-trematic, and that the whole chorda litern- 
ture is in a nebulous condition. With our present knowledge 
Allis’s conclusion cannot be considered justifiable, and for the 
most reliable conclusions we may still read Herrick (13. p. 316 seq.). 
F. THE GLOSSOPHAI1YNCEUS. 
The ~ViatF, ‘Nerve arises from the medulla by two roots. These 
roots, of which the cephalad is the smaller, arise in the same 
vertical plane, but on a lower level than the first large root of the 
VilgUs. This first va,pal root is the principal lateralis root, so that 
here, a s  “ in all cartilaginous fish,” the ninth nerve “ arises from 
the medulla . . . . under cover of the anterior rootlets of the 
lateralis ” (3. p. 664). These relative positions are important, 
because they probably indicate that in origin the lateralis fibres 
arise from a segment or segments anterior to that to which the 
fibres of the ninth nerve belong. The cephalad root is motor, the 
cautlad is sensory. The latter contains a strand of large medul- 
lated fibres on its cephalad side, which strand consists without 
doubt of the lateralis component which passes into the dorsal 
branch to be described later. 
The roots, which soon unite, pass through the chondrocraniuni 
by a special foramen. At a distance of 1.5 cm. from the origin, 
and outside the chondrocraniuni, the nerve swells into a large 
ganglion. About halfway between the exit from the brain and 
this ganglion there appears on the nerve a somewhat elongated 
but obvious swelling, from the distal end of which is given off a 
branch which passes dorsally and somewhat inwards through the 
cartilage of the cranium. Shortly after entering the cartilage 
this dorsal branch gives off a fine twig, which passes cauclad, but 
which unfortunately was not traceable in any case to its des- 
tination. The main dorsal branch then passes somewhat cephalad, 
antl near the surface of the chondrocranium divides into two fine 
branches. One of these apparently led to a neuromast, but serial 
sections would be necessary to definitely demonstrate this. The 
other branch proceeded to the succeeding neuromast. Transverse 
sections were made of the dorsal branch of the Gtlossopharyngeus, 
and, for comparison, also of the dorsal branch of the Vagus. Both 
branches were found to consist chiefly of large medullated fibres 
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of the same cliaineter, which stained in the same way. As it is 
certain that, the dorsal branch of the Vagus supplies nenromasts, 
these large fibres are no doubt lateralis fibres in the dorsal branches 
of both the Glossopharyngeus and Vagns. On histological grounds, 
therefore, the inneivation of neiwomasts by a dorsal branch of the 
Glossopharyngens maybe considered certain. Both dorsal branches, 
especially that of the Vagns, contained smaller merliillated fibres, 
probably general cntaneous. The next following nenromast was 
supplied by the lateralis vngi. The position of these two neuro- 
imsts, which are supplied by this dorsal branch of the ninth nerve, 
are in approximately the same position as those innervated by the 
ninth nerve in some Siluroids. It hhould he noticed that in Amia 
tlie dorsal brnnch of the ninth nerve had a separate root and 
gnnglion, and that this dorsal branch inust be regmrlecl a a part 
of the lateral-line system (3. p. 666). The portion of the nerve 
which it was not possible to trace probably supplied the dorsal 
cutaneous area, aiirl partly represented the general cutaneous 
elements of a clorsal ramus. Cole (3. p. 664), speaking of the 
condition in Chinzwrcc, gives no explaiintion of this dorsal branch, 
hut merely says : “ a dorm1 branch . . . . passes 5traight up to the 
skin of the occipital region.” I n  species inwhich there is no lateralis 
dorsal branch on the ninth nerve, these new-omasts are doubtless 
innervated by the r. lateralis vagi. A siniilai. dor.4 branch of 
the Glossopharyngeus is described by Ewart and Cole (6. p. 476) for 
Lmnaccrqus, which diiiderl into two branches, one supplying neuro- 
masts (three), and the caudad, which mas not traced in Ciikcnaydo- 
selachw, supplying ‘‘ fibl‘ous tissue between the miiscles and the 
cranium.” 
From the inner side of the glossopharyngeal ganglion a fine 
nerve passes outwards above the space between the hyoid and the 
first brnnchial arches, and next bends suddenly downwarrls and 
inwards towards the roof of the mouth. It there divides into 
three branches, which pass forward along the roof of the pharynx, 
parallel and equal. I n  this group of ljranches we find the 
equivalent of the single visceral branch of other specie&. 
The pre-ikentcctic IX. passes along the inner side of the hyoid 
arch, contiguous with the efferent branchial blood-vessel. About 
6 cm. from its origin the nerve divides into a nninber of small 
branches which appear to be distributed throughout the arch. 
These branches cannot be followed to their terminations, but are 
probably wholly sensory. 
The post-t.renmtic IX. is larger than the pre-trematic. It passes 
along the innei- edge of the first branchial arch, sending inany 
small branches into the filaments and two branches over the 
cerato-branchial cartilage at  the outer angle of the arch. The 
main portion of the nerve terminates ventrally on tlie pharynx in 
a number of fine branches. 
On the right, side of one specimen the glofisopharyngeal ganglion 
and a sniall portion of the post-trernatic IX. were bound by 
connective-tissue to the Vagns. The glossopharyngeal ganglion 
1906.1 NERVES OF CHLAMYDOSELACHUS ANGUISEUS. 979 
was so closely united with the Vagus that it, required very careful 
dissection for separation. 
a. THE VAGUS. 
The Vagus arises by from nine to twelve roots from the hinder 
end of the medulla. The lateralis root, which is the most cephalad, 
is invariably large, the remainder are small. These small roots 
are not symmetrical in number and arrangement even in the same 
fish, much less do they agree in different fishes. The roots arise 
a t  the same level, being arranged in an arc which exteiids from 
the side of the me(lu11a to the beginning of the spinal cord. The 
large lateralis root in one specimen originated 5 mm. in front of 
the small roots. I n  another specimen, however, all the roots 
formed a contiuuous group. These results both agree with and 
differ from those of Garman, who states (7. pp. 17 & 18) : " The 
tenth pair (Vagus) is somewhat asynimetricnl, having eight roots 
on one side and twelve on the other. There are also four pairs 
of ventral roots near the meclian line." There were no traces of 
any meclian ventral roots uniting with the vagal complex, but 
there have been so many differences in the specimens dissected 
that too much weight must not be attributed to them. On general 
grounds, however, it woulcl be indeed interesting to find any median 
roots going to the Vagus, for although the Vagus is now regarded 
as a complex of ventral roots, those ventral roots are regarded as 
consisting of only visceral sensory and motor components. The 
only nerves which arise in the median position are the third and 
sixth-that is, two pairs of purely somatic motor nerves. These 
nerves come from the somatic motor tract, which lies median and 
ventral. Any other nerves originating in the same region would 
presumably also be somatic. I f  Garman were right, his specimen 
suggests the retention of the somatic motor component of the 
Vagus, whereas, in all cases, so far as is known, the remains of that  
component has passecl into the hypoglossal (14. p. 294 Seq.). This 
would indeed be a primitive condition. 
The group of vagal roots passes outwards and somewhat caudacl 
towards the vagal foramen, the separate roots uniting just before 
they enter the cranial wall. This composite nerve swells into :L 
large and apparently indivisible ganglion, which lies half in and 
half outside the cartilaginous wall. Immediately after the union 
of the vagal roots, two dorsal branches (A and B) are given off. 
Branch A passes up through the cartilaginous wall and divides 
therein. The inore anterior part supplies the neuromads of the 
second transvei*se commissural canal. This is a highly variable 
nerve, as the neuromasts supplied differed in number from one to 
five even in the two specimens examined. The other and finer 
branches of A supply the last inch of the closed canal, i. e.  the 
region between the neurornasts supplied by the GlossophFgngeus 
and the beginning of the open canal of the trunk. I n  this region 
the number of neuromasts supplied varied from five to  eleven. 
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The small dorsal branches of the Vagus run very near to the 
tlorsal branch of the ninth and it is possible that one might be 
inistaken for the other. Branch B passes dorsad and soon divides 
into a number of smaller branches which supply approximately 
the first 2 cm. of the open Lody-cnn:il. 
The posterior two-thirds of the vagal ganglion can with difficulty 
be partly dissected. On the inner side it consists mainly of a 
large portion apparently indivisible, which gives rise to the lateral 
line nerve and is therefore the representative of the lateral line 
gznglion. On the outer side it consists of the basal portions of 
four nerves, which in a side view hide the lateral line ganglion. 
The first third of the vagal ganglionis indivisible, and presumably 
contains the ganglion-cells of the intestinal branch and of those 
branchial branches which, so far as can be seen by dissection, have 
no sepa&e ganglia. 
In  one specimen, bpnches A and B arose directly from the vagal 
ganglion instead of between the origin of the nerve and the 
ganglion. Here branch B passed dorsad and then caudad for 
about 4 cm., giving off a number of branches which supplied 
between 20 and 26 neuromasts, which were situated a t  irregular 
intervals, in places being only 2 mm. apart. The first 4 cm. of 
the Vagus is spirally arranged within the nerve-sheath. This 
allows for the considerable stretching that occurs with movements 
of the branchial " frills." 
From the lateral line ganglion there pass two equal hteral line 
nerves which unite into a single strand for a distance of 1 to 2 cm. 
These strands anastomose irregularly. The more dorsal nerve in 
one case gave off 8 fine branches to the neuromasts. I n  another 
specimen it gave off no branches. 
(a )  The kc6temk tif ie nerve, a wide riband-like strand, passes 
enudad and somewhat ventrally, giving off clorsall y numerous very 
fine nerves to the neuromasb. After a course of about 5 or 6 cm., 
the nerve disappears between the longitudinal dorsal muscles and 
passes n1oagr;ide the vertebral column about 3 cm. from the surface 
of the body. At  intervals along the body, the main nerve is 
separated into two strands which reunite at  distances varying from 
1 to 2 cm. Fine dorsal branches are given off a t  intervals equal 
t,o about one and a half myotomee. The branches supply from 
about 5 to 9 neuromasts each, They may divide either immediately 
after leaving the main nerve or not until near the final distribution. 
They have a long course (4 to 6 cm.), difficult to dissect, each 
describing approximately a semicircle. I n  Chlamydoselachus, as in 
the common Dogfish, the lateralis nerve is situated deeply, but in 
the former more deeply than in the latter. This is curious and 
tliecult to explain, as the lateralis system in this species is primitive 
relatively to that of a Dogfish. 
The first branchial division of the Vagus can be 
dissected out from the ganglionic mass to a point as  far forwards 
as the first third of the ganglion. At this point the nerve has a 
flattened ganglionic swelling. Immediately above the second cleft 
( b )  Tagzcs 1. 
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the nerve divides into the pie-trematic and post-treinatic branches, 
of which the latter is three times the larger. 
The pre-trematic branch runs along the caudad side of the 
cartilaginous rays as a single nerve, until an inch beyond the angle 
of the arch, when it divides. Many minute branches are sent off 
by the main nerve into the branchial filaments. Near its origin 
the pre-trematic gives off the visceralis, which passes immediately 
inwards under the epi-branchial cartilage of the first branchial 
arch, where it divides into two branches. One of these runs 
oauclnd, the other cephalad, above the mucorn of the roof of the 
mouth. 
The post-trernffitic divides into two hranches 1 em. from its 
origin ; of these the smaller (B) passes along the anterior base of 
the branchial filaments of the second branchial arch, the posterior 
(A) and larger branch also runs along the base of the filaments, 
but more laterad than the smaller branch. Branch A sends side- 
branches up into the cnrtilaginous branchial rays and to the 
muscles thereof, ~8 well as some branches which pass between the 
rays, apparently to the pre-trematic filaments of the succeeding 
cleft. Branch A chiefly supplies the muscles and rays, whilst 
branch B supplies filaments. 
(c )  Vffigus 2 also begins in the ganglionic mass with a flattened 
ganglion. The nerve then passes obliquely backwards for about 
4 cm. before it divides into the pre- and post-trematic brnnches 
over the third branchial cleft. The pre-trematic is only half the 
size of the post-trematic. It runs as a main nerve to the end of 
the arch, and many small branches are sent from i t  into the 
filaments. Less than 5 mcn. from its origin it gives rise to the 
small rcccmzcs visceralis. This branch passes backward and inward 
over the top of the cleft and under the epi-branchial cartilage, 
where it suddenly turns forward to be distributed to the mucosa 
of the dorsal wall of the pharynx. I n  a second specimen, the 
visceralis arose directly from Vagus 2. On the other side of the 
same specimen there was a transverge conuecting-branch between 
the pre-trematic and the visceralis. 
The post-brevncctic runs immediately under the mucosa of the 
cleft a t  the base of the rays. It divides into two branches about 
1 em. from its origin. The larger branch (A) runs along the arch 
about 5 mm. from and parallel to the smaller branch (B). These 
two divisions continue their course nearly to the end of the 
.arch, the distribution of the smaller branches being as in Vagus 1. 
Branch B of Vagus 2 is in proportion smaller than branch B of 
Vagus 1. 
(d) Vagus 3 can be dissected as a separate nerve, aa far into 
the vagal ganglion as Vagus 1 and 2. Here, however, there is no 
external trace of the ganglion, but, when the end of the nerve was 
teased out, a few ganglion-cells were found. The nerve passes 
backwards and somewhat ventrally for 4.5 em. before it divides 
into a very small pre-trematic and a large post-trematic. The 
pre-trematic, which is very small, has the usual course. AS with 
' 
This point should be noticed. 
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Vagus 2 ,  it sends o f  a viscer:il branch which has the same course 
and distribution as the other visceral branches already described. 
The post-trematic divides into two parts (A and B) of almost equal 
size, which run parallel to one another as in Vagus 2. The fine 
side branches which are so numerous in the equivalent nerve of 
Vagus 2 cannot be traced here. It is probable that branch A has 
approximately the smie function a,s the branches which Cole calls 
'' a,ccessory skeletal " in C'hinzarcc (3. p. 667 bc.). 
( e )  Vc/,gzcs 4, 5 ,  6 and the truncuv intest idis  are so closely united 
tha,t they cannot be Feparated for a distance of 2 cin. from the 
vagnl ganglion. Th&e is no external trace of separate ganglia, 
or of a separate compound ganglion for these four nerves. At a 
distance of 2 cm. from the vagal ganglion, Vagus 4 can be 
dissected away. This nerve passes obliquely backward to divide 
just above the fifth branchial cleft into a very fine pre-trernatic 
and a stout post-trematic. The pre-treniatic could be traced only 
for 15 mm., that is about 1 cm. after it gives o f f  the visceral branch. 
The post-trematic sobn divides into two equal branches which 
run parallel. There is nothing special about the course of the 
branches in this segment. The tendency toward a recluction of the 
pre-trematic is carried furthey here than in the more cephalic 
segments. Further, it is noticeable that the pre-trematic of 
Vagus 4 lies in close association with the two divisions of the 
post-trematic of Vagus 3. From this associat,ion ancl the reduced 
size of the pre-trematic branches, it may be deduced that the 
pre-trematics are being replaced by the post-trematics of the 
immediately preceding segment. Ultimately such a tendency 
would lead to the condition' found in some Teleosts. As the pre- 
trematic ancl post-treniatic flaments appear to be equally well 
developed, the reduction of the pre-trematic nerves can only be 
accounted for on the supposition that some other nerves are 
replacing them functionally. 
( f )  Tugus 5 ca,n be dissected from the combined branchial and 
intestinal nerve about 1.5 cm. beyond tlie point of separation of 
Vagus 4. It then passes obliquely dom-nward for about 3 cm. 
before it divides into the pre- and post-trematics. I n  one case 
vagus 5 divided into the pre- and post-treinatic near the branchio- 
in&stinal riband. The two divisions are of unequal size, the pre- 
trematic being the smaller in two out of three nerves dissected. 
The large size of the post-trematic is remarkable, as there are n o  
filaments upon the posterior wall of the sixth cleft, i. e. upon the 
sixth branchid arch. 
Thepre-tremcct ic passes along the fifth branchial arch immediately 
under the lining membrane, along the base of the cartilagirious 
branchial ra,ys. These rays separate this nerve from the two 
parts of the post-trematic of VLtgus 4. Pre-trematic 5 sends 
small branches outwards among the branchial filaments. On one 
side, where the forking of Vagus 5 took place at an unusual 
distance from the cleft, a fine branch united the pre- and post- 
trematics about 5 nun. from the fork. The tkweralis is given of f  
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from the pre-trematic in the usual manner. The post-trematic 
passes along the sixth arch, sending out no branches, but unites, 
halfway along the arch, with a fine nerve (PI. LXVIIT. fig. 1, V. 6), 
probably Vagns 6. This combined nerve (fig. 1, V. 5 + V. 6) 
could be traced along the arch a s  far as the middle of the cerato- 
branchial citrtilage, where it divides into a number of small 
branches which supply the arch and muscles attached to it. No 
fibres have been tracetl on to the vestigial seventh arch. On one 
side, not oiily do post-ti-ematic 5 and Vagus 6 unite completely, but 
they are also connected by a transverse branch (fig. 1, Con. V. 5). 
(9) When the nerve called V q u s  6 is traced upward, it is 
found to originate from the vagal riband, between the origin of 
Vagus 5 and the point where the intestinal trunk divides. Traced 
from its central connections Vagus 6 passes obliquely dowiiward 
ancl caudad, to fork over the anterior cardinal. The anterior part 
unites with the post-trematic of Vagus 5 and the posterior with 
one of the first spinal nerves. The origin, course, ancl distribution 
of this nerve strongly suggests that it is the remnant of the sixth 
branchial nerve to the degenerate seventh branchid arch. It is 
highly probable that serial sections woiild show that the combined 
nerve sends branches not only to the sixth arch but also to the 
vestigial seventh arch, which lies in close proximity to the former. 
The posterior division of Vagus 6 is very small and unites with a 
spinal nerve (or nerves), whose main distribution is to the median 
mandibular muscles. 
The anterior cardinal vein in Chluniydose~achm- lies in the 
position of the vanished seventh cleft, but in inost Elasmobranchs 
in the position of the missing sixth cleft. I n  the latter, the vein 
sometimes lies in the notch, so common on the fifth branchial 
arch, which in many cases is undoubtedly produced by a remnant 
of the sixth arch coalescing with the fifth. Probably as an arch 
and its cleft disappeared the anterior cardinal vein was pressed 
forward and took up the position of the missing cleft. According 
to this reasoning, Vagus 6 may be said to theoretically fork above 
the seventh cleft. 
I n  the formalin specimen, which was a mature female, no trace 
of the seventh arch was found and Vagus 6 was in a much reduced 
condition. Vagus 5 divided above the sixth cleft into pre- and 
post-trematics, which were of almost equal size. The pre-trematic 
5 had the usual course. The post-trematic passed along the 
anteiior side of the sixth arch for a short distance, then divided 
into two branches, a small anterior and a larger posterior. The 
former continued to course along the anterior side -df the sixth 
arch and must be regarded as the true post-trematic of Vagus 5, 
whilst the latter passed along the posterior side of the last arch 
to be distributed chiefly to muscles attached to the unusually 
enlarged end of the cerato-branchial cartilage. This innervatioii 
coincides with that of the nerve described as Vagus 6 in the 
other specimen. Hence this branch is to be regarded as the 
remnant of Vagus 6. 
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(h) The remaining riband of the Vagus is the rurnus intestinulis. 
After passing backwards for about 1.5 cm. it divides into three 
main brtinches (A, B, C), which are distributed to the heart 
and viscera. .The most dorsal of the branches (C) soon divides 
into two, which, after a sinuous course around the first spinal 
nerves, pms on to the stomach. Of these two nerves the ventral 
a,gain divides into two, one passing caudatl on to the stomach, 
the other forward to the heart. The intestinal nerves soon break 
iip into a fine plexus, immediately under the peritoneum. This 
plexus can only be traced a short distance. 
At the present time there is a general tendency to regard the 
Tagus as a compbsite nerve, the component parts being a nerve 
or part of a nerve for each branchial arch and cleft and one or 
more nerves or psrts of nerves to the intestines. Therefore in a 
primitive Vagus there would be fouzld a series of ganglionated 
nerves, each equivalent to the Glossophsiyngeus, plus the ramus 
intestinalis, which is probably (‘ the collector of all branchial 
nerves which may a t  one time have existed behind the present 
gill-region” (14. p. 228). The dorsal rami of the collected nerves 
probably disappeared early, owing to the reduction of the dorsal 
ttrea. The primitive Vagus of this series of primitive branchial 
mid intestinal nerves perhaps alone retained its dorsal ramus to 
supply the reduced cutaneous areas of its own and the immeditately 
following segments. The most primitive Vagus yet found is in 
Chimcera. I n  Chlumydoselachus also one would have expected 
to find the Vagus not one nerve but a series of nerves. This 
expectation is, however, by no means fulfilled, as appears by the 
foregoing description. The Condition here is intermediate between 
that of Chinzoeru and ~S‘cylMurn. I n  ~h~am~dosek6chus there is a 
series of roots which have the appearance of being somewhat 
pulled forward in order to  emerge somewhat anteriorly to their 
region of origin. This direction in which the roots pass, no doubt 
indicates a comparatively recent union of these roots into one 
nerve. I n  higher fosms we find the vagal complex passing bwk- 
wards out of the cranium, whilst the comparatively new spinal 
accessory roots are first pulled forward before they can pass back- 
wards and out of the cranium. How the condition in Chlumydo- 
selmhw may have miseri from a simple Chinawra-like condition is 
best expressedin Johnston’s words (14. p. 226) :-(‘ It appears that 
the visceral sensory and motor fibres of the cautld branchial 
segments, instead of continuing to reach the brain by way of t,he 
dorsal roots proper to their segments, have progressively changed 
their course IBO as to run to the brain through the root of the next 
more cephalic segment. This process may have begun as a 
result of the expansion of the gill-sacs and growt,h of. branchia.1 
arch muscles which served to crowd the ventral rami of the nerves 
at the caudad end of the gill-region. When the shifting had 
brought the penultimate gill back to the level of the ultimate 
nerve root, the fibres of the ultimate ventral mrni shifted their 
course to the root of t,he penultimate nerve. . . . . As the process 
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went on progressively the brmchial ~ n d  pharyngeal rami became 
united by the common branchio-intestinal triink which enters the 
brain by way of the Vagus ‘root I’ (14. p. 229). “ The motor rook 
must have been collected under the influence of the sensory com- 
ponents. . . . . As the motor fibres grow ont from their nuclei 
in the brain they must follow some path of low resistance in 
travelling to their muscles. Since the motor fibres develop late, 
they find such a path already provided in the near-by sensory 
root. The motor fibres follow this and a mixed trunk is formed. 
When the sensory fibres of a given root shift their course . . . . 
to the root next cephalad, the motor fibres on issning from the 
brain find no path in that segment, but must turn forwards to 
the next cephalic sensory root and follow it. As this goes on 
gridunlly from segment to segment there are formed a number 
of roots emerging from the cord or brain candad to the complex 
and running alongside the brain to join it.” 
The Lateralis root of the Vagus originates, as is to  be expected, 
from i\. segment anterior to the vagal roots proper. It has an 
extra-cerebral course backwards for a considerable rlibtance before 
it joins the bi,aiichio-intestinal Vagus. This indicates a compara- 
tively primitive condition, for, RS specialisation proceeds, the root 
would run intra-cerebrally until nearer the origin of the V ~ g u s  
proper. The loose union of the constituent nerve-strands of the 
composite Vagus, added to the preyence of a t  least two separate 
hranchial gangliR, show also that the condition, although not 
primitive, is not highly specialised. 
H. THE SPINAL NERVES. 
Following the Vagus there are four of the so-called spino- 
occipital nerves, which pass out of the cranium by four separate 
foraminct. Two of these roots in Chlcrraycloselcchus, are placed 
completely under, the third partly under, ‘the cover of the vagal 
roots. This origin is not to be explained, Johnston thinks, as due 
to ‘‘ a shifting through the long branchial region,” and a conse- 
quent crowding in the vagal region. He says (14. p. 231) : “ The 
dorsal and ventral hypoglossal roots need not be considered as 
spinalccrtige nerves. They probably are not equivalent to spinal 
nerves at all, but are only the general cutaneous and somatic 
niotor components of nerves of the vagus region, the visceral and 
motor components of which have been collected iuto the single 
large vagzgns root. The presence of these nerves in the vagus 
region, then, does not require the hypothesis that they have 
shifted forward from the postbranchial region, but is directly 
apposed to such an hypothesis.” If this view, founded upon the 
study of nerve components, be true, it will to some extent be in 
opposition to the conclusions of Fiirbringer on the metamerism of 
the heed, for his arguinent is entirely dependent upon the spinal 
character of such incomplete nerves as the above. 
The third and fonrth spino-occipital nerses have each a dorm1 
65’ 
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branch, wliich, like the tlorsnl k)r:iiiches of the succeeding spinal 
nerves, passes upwards and backwards. No d o r d  branches were 
found on the first two spino-occipital roots. In Lcenzaryzcs there 
are three spino-occipital nerves, of which the first two had no 
dorsal roots (6. p. 480). Ininiediately outside the cranium the 
nerves unite into a flattened strand, the hypoglossal nerve. 
The ventral root of tlie first true or coniplete spinal nerve 
originates hetween the first and second vertebrtp. Spinal nerves 
1, 2, 3, 4, 5 (PI. LXVIII. fig. 1) unite with the spino-occipital 
nerves into a strand, which passes backwards, then outwards 
towards the pectoral girdle. Spinal nerves 6 and 7 unite with 
one another before joiuing this plexus. Spinal nerve 8 runs by 
its side, hut does not actnally join. The spinal plexus gives off 
anteriody two branches (s.11. 1 and s.11. 2). Branch s.h. 1, which 
is connected withVagus 6 ,  passes forwards and downwards to join 
branch s.h. 3. The resulting compound nerve passes forward 
near tlie median rentral line to supply a portion of the median 
manclibul:~r or  hypoglossal musculature. It is probable that this 
nerve consists only of fibres from the spino-occipital nerves, and 
would therefore be the liomologue of the hypoglossal nerve of 
higher fornis. 
The brachial plexus consists of the remaining parts of the com- 
posite strand, i. e., the first eight complete spinal nerves, of which 
the last remains distinct. The brachial plexus is here in a simple 
condition, for it consists of but few nerves, and those are not 
intimately united. The innervation indicates that the pectoral 
h s  of Chlamydoselachus are made up of a smaller number of 
segments than in many species; a fact which, according to 
Goodrich (ll), indicates that the fin here is specialised rather than 
pi imitive, for Goodrich states that potentially a fb might extent1 
all along the body, and that it is only in the specialised forms that 
it is restricted to a few segments, which may not elyen be hoino- 
logons in allied species. 
Text-fig. 141. 
Spinal ncrx es from anterior, middle, and tail regions of C7iZam~~doselachus. 
(2.6. Connecting-strands between 
D.B. Dorsal branch. 
D.R.O. Dorsal root with its ganglion. 
S.N. Spinal nerve. 
V.B. Ventral branch. 
V.C. Vertebral columii. 
V.H. Ventral root. 
dorm1 and ventral roots. 
No. Notochord. 1 
Each spinal nerve arises by two alternate roots, a dorsal and a 
venfral. The ventral root arises by three rootlets, then, after 
emerging from tlie vertebral column, gi\-es o f f  a large dorsal 
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branch (text-fig. 141, D.B.) before uniting with the dorsal, ganglio- 
naterl root. In the nnterior and iniddle regions of the vertebral 
column, this union takes place a t  a level with the top of the 
notochord, Itmt in the tail-region a t  a level with the base of the 
notochord, immediately to the iniier side of the r. lateralis vagi. 
The ventral branch (V.B.) is given off at  v:wying points (text- 
fig. 141). 
The dorsal branch (D.B.) of the ventral root riins cnitdacl and 
upwards, passing over the ganglion of the tlorsal root (D.R.G.) to 
be distributed to the muscles of tlie iniddle region of the back. 
A similar root (ventral-dorsal) has been tlescribed by Ewart and 
Cole in Raia (6. p. 479). No dorsal Irnanch was found for the 
complete spinal nerve or for the dorsal root, as it is probable that 
tlie dorsal branch of the ventral root receives fibres from the 
dorsal root as it passes over the latter on its backward course. 
In one segment (text-fig. 141) the ( l o r d  branch of the ventral root 
could be seen by the naked eye riinning over the dorsal root- 
ganglion, from which it coulcl not be separated ; in the succeeding 
segment the dorsal and veiitral roots were joined in the region of 
the sensory giinglion, and the dorsal branch appeared t80 arise from 
the ganglion itself. The spinal nerves here recall the condition of 
Lcemargtcs (6. p. 480), of Rdellostonzcc (16, p. 176), and of &$yxi?ze *, 
in that all three have (1) several rootlets for the ventral root, 
(2) :I rlors:il branch froin the ventral root which unites with the 
dorsal root-ganglion or with some portion of the dorsal root. 
I A. THE BRAIK. 
The external features of the brain, having a typical arrange- 
ment, need not be described. Two drawings, however, are given 
(PI. LXIX. figs. 7 & 8) as those of Garman are not clear. His 
ventral view is inrtccnratt?, owing to the very badly-preserver1 
condition of his specimen. 
Two points only may be noticed : (1) there is a large rhinoccel 
extending to the end of the olfactory stalk ; (2) the dorsal roof of 
both prosencepbalon and rhinoccel is non-nervoiis. This second 
point is of considerable interest, as it recalls the condition of 
Amnzomtes and of the Teleosts. The non-nervous roof may be 
regarded as primitive when coniparerl with that of Ammoc&es, 
but as specialised when compared with that of the Teleosts. That 
R non-nervous roof shonlcl be found amongst the Elasrnobranchs 
is a point of considerable interest, although its significance is 
yet undetermined. 
I B. LOCY’S NERVE. 
Locy’s nerve, which is present in Chltcnaylrloselachzcs, originates 
near the middle line, aomewhat to the ventral side of the fore- 
brain. It passes outwards, curving upwards along the anterior 
and upper side of the olfactory stalk to be distributed between 
* Mr. Cole kindly showed me some onpiiblizhed drawings of the spinal nerves of 
Mysine.  
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the elid of the stalk ant1 the beginning of the olfactory capsule. 
On reaching this point, the nerve becomes somewhat enlarged by 
flattening, then breaks up into a number of fine branches which 
pabbed towards the olfactory epithelium but could not be traced 
to their endings. 
J. SUMMARY. 
1. This paper is the first description of the crani:il nerves of 
C~~lntrny~oselcLchiLs. 
2. The cranial nerves of Chlanaydoselachus are not in as 
primitive a condition as would be expected from the low position 
of the species in the taxonomic series, especially a s  regards the 
vagm and the lateralis nerves. 
3. The vagus arises by a series of roots, which, however, cnniidt 
be assigned to the separate rami. 
4. The gznglia of the vagm cannot be separated completely by 
gross methods. 
5 .  The number of roots by which the lateralib coinponeiits 
arise confirms the suggestion that, in origin, the acoustico-lateralis 
cornponenls belonged to a series of segments. 
6. The connertions between the acoustico-lateralis elementh of 
V., VII., snd VIII. show n, tendency towards unification of the 
system. 
7 .  The glossopharyngeus inchdes a lateralis component. 
8. The r. lateralis vagi unites closely with the tme Vagus in 
9. Looy’s nerve is large and well-defined. 
the ganglionic region, 
10. The roof of the prosencephalon and of the olfactory stalk 
was iion-nervous in the immature specimen examined. 
11. There is a direct nervons connection between the 1’. pro- 
fimdus and the oculo-motor nerve. 
12. The profundus nerve here appears as a rainus of the tri- 
geimnal nerve. 
13. The trigemino-facial complex is less primitive than that of 
Chiirmra, but more so than that of most Elasmobranchu. 
14. The facialis is in an unusually primitive con&ion, in that 
it has a remnant of the post-treniatic ramus quite separate from 
the t. hyomandibuhris. 
15. With our present knowledge, we are justified in stating 
that a chorda tympani is present. 
16. There is a sixth r. branchialis vagi which passes towards 
the remnants of the seventh arch. 
17. There is a tendency towards a reduotion of the rami 
pre-branchialis vagi, thus leading to a condition found in some 
Teleosts. 
18. There is a hypoglossal nerve. 
19. The spiracle is small and opens into the hyo-branchialcleft. 
20. The ampulla of Lorenzini are arranged diffusely. There is 
no hyomandibular group, but there is a posterior buccal group. 
Tlie ampulls have a simple structure. 
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21. Some of the lateral line canals, such as the main lateral 
canal and parts of the liyoniandibular, vary greatly in individuals 
and on the two sides of the same individual. There are traces of 
canals which may be incipient or degenerate. The canal-system 
is in an unstable condition. 
22. The lower saw has been swung back into a reptilian-like 
position with the results, ( f f i )  that to it may be due the absence of 
the typical maxillo-mandibular trunk ; ( 6 )  that possibly the push- 
back of the branches of the vagus may have resulted in their 
unexpected union with one another and with the r. lateralis vagi ; 
(c) the gred  development of a hypoglossal musculature and the 
presence of a hypoglossal nerve. 
23. The internal rectus muscle consists of two well-defined 
parts. 
24. The pectoral plexus consists of ~ e r y  few nerves, and thus 
the pectoral girdle may be regarded as specialised, again 
suggesting a relationship between CJdanaydoselccchus and the 
Teleosts. 
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L. EXPLANATION OF THE I'LATES. 
PLATE LXVIIl .  
CAIninydosi l a c w s  anguineus. 
Fig. 1. Diaqaminatic drawing of the Cranial Nerves and Lateral Line Canals. The 
colours (supra-orbital grey-green, iufra-orbital pink, hyomaudihular lavcii- 
der, aud laternlis oraiige) are the same as those used in a similar drawiug 
by Cole in his paper on Chimrera. The open canals are indicated thus, 
1 I I _  , , , , , the fine lines representing diagrammatically the overhanging scales. 
Fig. 8. The ganglia of Nerve8 V, VII, VIII, slightly sepitlated. 
Fig. 3. A view of the trigemino-facial complex from the inside. 
, I I , I I I  
PLATE LXIX. 
CBlamn,yBoseZacRus a~gnitzeus.  
Figs. 4, 5, 0. The Eye-muscles aud their nerves. 
Figs. 7, 8. I)ol,sal am1 ventral views of the Brain. 
M. REFEL~ENC~-LETTERING. 
A .  lb-Aiiastomosiiig branch betweeu the oculo-motor and profundus 
HA.-Buccal ampulla. 
U. L'.--Brachial plexns. 
C'rr.-Cerebellum. 
C.k'.-General cutaneous fibrcs goiiig to skin. 
nerves. 
I%iicc.-Ranius buccalis VII. 
C.-Ciliary branch of profundus. 
( !mi.  X7 a.-Nerve-strand connecting the, pre- mid post-trematic rami of 
wgus 6 .  
Con. V 6.-Nerve-strand connecting vagus 6 with a spiual nerve. 
D.G.-UorsaI branch of the glossopharyngeus, dividing iuto a cephalad 
branch which passes to the neiiromasts, and a caudal branch 
whose distribution is undetermined. 
HI.-The ganglion of the t. hyomandibularis, i. s., the true ganglion 
of the facialis. combiiied with one of the acoufitico-lateralis 
E.M. (VJI) (A, B, C, I), E).-The five parts of the externus mandibularis VII. 
ganglia. 
H.A.-Hyoid ampulls. 
H.L.(A, B,C).-The hyomandibular lateral line calla1 and its three main 
branches. 
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€1. + M-The conimoii trunk of tlio ramus hyoidens and ramus internns 
maudibularis VII. 
I. (A, €3, @.-The three principal rami intestiuales. 
H y.-Hypophysis. 
I.€Z.-Tbe cardiac branch of the ramus intestinalis. 
1.0.-Inferior oblique muscle. 
L.1.-Lobi iiiferiores. 
L.L.-Main lateral line canal. 
L.N.-Locy’s nerve. 
Xxb.-Branch of the maxillaris which becomes uuited with a brauch of 
I.M.VI1.-R. internurr maudibularis V l I .  
1.O.L.-Infra-orbital lateial line caual. 
Lin. Lat.-Linae laterales or restiforin body. 
the buccalis. 
Mxb. b.-Two fine nerves which appear to originate from a branch of the 
buccalis, but which are composed of geueral cutaneous fibres 
wrhich have come from Mxb. 
0S.-Olfactory stalk. 
Oc. 1,2,3.-First three spino-occipital nerves. 
Op. Id.-Optic lobes. 
Op. S.-Optic stalk or. ‘‘ cartilago-susteutacululn oculi.” 
P.H. A.-~-Postero-hnccal anipullw. 
P.-Palatiue branches of the facialis. 
P.1.-Pars interiuedia. 
Pr. Y.-I’re-tremetic facialis. 
Pr. F. (&!.-The chorda tympani. 
1’ros.-Prosencephalou. 
Pt. P.-Post-trematic facialis. 
R.V.-Root of nervus tiiqeuiiuus. 
R.U.-Rainus commuuicaus. 
R.Ert.A & U.-Two parts of the rectus externus. 
R.H.-Ramus hyoideus VII. 
It. In-Nectns iuteriius muscle. 
It. 1nf.--Rectus inferior muscle. 
11. Man. V.--Ramus mandibularis V. 
R. Max.--Ramus maaillnrifi V. 
Pr. &, I%.-The pre- aud post-trematic rami of IX. and of the vagus. 
Pro.-Profundiw branch of V. 
R.O.-Ramus oticus with cutaneous branches R.O.C. 
R.S.-Rectos superior muscle. 
S.0.-Oocipito-spinal riband. 
S. Ob.-Superior oblique muscle. 
S.0.A.-Supra-orbital ampullre. 
S.O. L.-Supra-orbital lateral line canal. 
S. Op. V.-Superficialis ophthalmicus V. 
S. Op. VII.Superficialis ophthalmicus VII. 
S.V.-Sacci vasciilosi. 
T.H.-Truncus hyomandibularis. 
V. (1,2,3,4,6.6).-The six branchial branches of the vagus. 
V. 6 + V. 6.-The nerve produced by union of the post-trematic of vagns V. 
5. (1,2, 3,4,5,6,7, E).-’l’he first eight spiual nerves. 
1. h. (1, $).-The two branches which make up the hypoglossal nerve. 
and part of vagus VI. 
V.G.--Visceralis branch of IX. 
Via.-Visceralis branches of the vagns. 
111.-Oculo-motor nerve. 
1V.-Fourth nerve. 
VII. b.--Ramus buccalis. 
VII. h.-Troucus hyomandibularis. 
eighth nerve. 
V.-The Gasserian ganglion. 
V. + VI1.-The united Gasaeriaii and buccalis ganglia. 
VIII., VIII .  A, VIII. B.-The ganglion and the two principal rami of the 
I X  IX -The glossopharyugeal nerve and its ganglion. 
X., X.F.-The vagus uerve aud its composite ganglion. 
X. .4 & X. B.-Doi’sal branches of the vagus to nemomlmts. 
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4. Descriptions of Two Ma~.arnmals from the I fur i  Forest. 
[With it Supplementary Note on the Buffalo of the 
Semliki district.] By R. LYDEKKER. 
[Received November 13, 19OB.j 
(Plate LXX.”) 
From among a collection of mammal skins and skeletons 
obtnined by Major Powell Cotton in the Ituri  Forest and sub- 
mitted to  me, a t  his direction, by Rowland Ward Ltd., two 
specimens, representing as many species, ftppeai. worthy of being 
brought to the notice of the Society. Before proceeding to their 
description, I may take the opportunity of mentioning that Major 
Cotton has generously expressed his intention of presenting to the 
British Museum the type specimens of any small mammals in his 
collection which prove to be new, after they have been described. 
The first animal for notice is a Cat which I propose to call 
FELIS CHRYSOTHRIX COTTONI, subsp. nov. 
West Africa and its “ hinterland”are, as Professor Paul Matschie 
has remarked t, the home of a very imperfectly known group of 
medium-sized and more or less uniformly-coloured Wild Cats, some 
of which display a tendency to a rufous and others to a grey 
phase. In this group are included Felis chrysothrix, F. celido- 
yester, and F. aurata of Teinminck, F. neglecta of Gray, F. rutila 
of Waterhouse, and Fa servalimz of Ogilby, or Pucheran. Despite 
the imperfection of our knowledge of the group (which is poorly 
represented in the collection of the British Museum), one thing 
is quite certain, to wit, that these six names do not represent 
a corresponding number of species, whatever may be the case in 
the matter of races. 
Dr. Matschie (whatever may be his present views on the 
subject) expressed the opinion in the passage cited that there 
might be two recognisable forms-one, 3. celidogaster, inhabiting 
the northern, and the other, F. chrysothrix, the southern districts 
of Guinea. The same view is adopted by Dr. Trouessart in the 
first edition of his ‘‘ Catalogus,” who regards F. negEecta (from 
the Gambia) as a synonym of ceGdogffister, and gives the range of 
the fipecies as extending from the Gambia to Upper Guinea and 
Sierra Leone. I n  the second edition, apparently by an in- 
advertence, meglecta is, however, given as a synonym of chrysothricz. 
3+e range of F. ChrysothrLz (which in the first edition is taken to 
ihclude aurata and rutila), on the other hand, is given as Lower 
Guinea, the Congo, Togo, Uganda, and possibly Angola. Of this 
species, sercalima, from Sierra, Leone, is regarded as a distinct 
race. 
f #%)or explanation of the Plate, aee p. 996. 
t S.B. Ges. Naturforsch. Berlin, 1896, p. 196. 
(Plate LXX. fig. 1.) 
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Felischrpothrix, the Red Tiger-Cat or Golden-haired Gat, of which 
the type (in the Leyden Mnseum) is figure? by Dr. U. Gt. Elliot 
in plate xxv. of his ‘Monograph of the Felidte,’ is geneidy 
described RS a medium-sized Cat, with the upper parts reddish 
brown, passing into bright rufous on the flanks, marked on the 
sides of the body with blnck spots ; the under parts pure white 
spotted with black ; and the tail reddish brown above and lighter 
below, without either spots or bars. Although the two face-bars 
so commonly developed in cats aye abseiit, there is a p i r  of dark 
l~lotches above the eyes. 
Waterhouse’s 3’. vutila, typified by an imperfect skin from %en& 
Leone in the British Museum (PI. LXX. fig. 2), is wholly bright 
reddish chestnut above, with indistinct darker spots on the flanks, 
and white below with large brown spots ; the tail being nearly half 
the length of the body, and reddish brown in colour, having a dark 
line down the middle of the upper surface, and paler on the sides, 
with obscure indications of dark rings. 
As to Felis celidogoster, this appears to have been originally 
described on the evidence of a specimen, supposed to have come 
from America, purchased at  the sale of Bullocks Museum. It 
was, however, redescribed by Temminck from a Guinea specimen 
(in the Leyden Museum, and figured by Dr. Elliot in the plate 
already cited), now generally accepted as the type. 
It is described as measuring 26 inches to the root of the tail, 
while the tail itself measured 14 inches, or rather more than half 
the length of the head and body. I n  colour it is grey above with 
a reddish tinge, and spotted all over with lighti brown 01’ 
chocolate, the spots dong the middle line of the back being oblong, 
but elsewhere circular ; below’it is white with large brown Hpots, 
while the tail is bay-brown, with paler brown rings and tt 
blackish tip. Dark bands occur on the throat and chest and 
the inner sides of the feet. The ears are black externally. 
Gray described his Gambian F. negkcta as grey, marked on the 
head and body with small dark spots becoming larger on the 
flanks, and white below with large blackish spots ; the tail, which 
is quite half the length of the body, having a dark line on the 
upper surface, with obscure indications of rings on the paler sides. 
One is led to  wonder how this Cat could hare been regarded 
as specifically distinct from celidoynster ; nlthongh the colour 
is brownish grey rather than grey. 
Although most subsequent writers hnve regarded chrysothriz 
and celidogaster as distinct species, Dr. Elliot suggested that they 
might more probahly be considered respectively as a red and a grey 
phase of one and the same species. I n  his plate he figured iL 
third African Gat which he regarded as in some degree inter- 
mediate between the two. 
Turning to  Major Cotton’s specimen (PI. LXX. fig. l), it, is quite 
clear that it is a member of the c7Lr?/solhri~-ceZidogccster group, 
with which it accords in the general type of coloiiring arid in 
dimensions, the length of the head and bocly being approximately 
’ 
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2T inches (or, allowing for stretching, possibly rather less), and 
tliat of the tail about 13 inches. It IS, however, innch darker 
than either of the named forms, and may he regitrded as the 
dusky phase of’ the group. 
Having the black ears, white claws, a.nd fully-spotted liglit 
under snrface chnracteristir of the group, this Cat may be 
tlescribed as dark smoky-g-ey above, darker along the middle 
line of the back and t,ail, and darkest of all on the crown of the 
head, where it approaches black. No distinct evidence of spotting 
on the dark parts of the body or of Innrring 011 those of the ftwe 
ant1 limbs are observable, but there may be a suspicion of dis- 
appearing dark rings on the sides of the tail. The under parts 
ancl inner sides of the limbs :ire dirty white, profusely hlotchecl 
with hlack. 
In  the absence of (lark markings on the upper parts the I t m i  
Cat come5 nearest to chr,yysoth,rir, dthough lacking the face- 
markings ancl the spots on the flanks. On the other hand, in 
colour it is more like celitloyuster, although much darker, :ind 
without the spots on the body and the rings on the tail. 
In my opinion, rutilffi ,  chrysothrix, celidogaster, ant1 the Itnri Cat 
(which, as already mentioned, I propose to name after its discoverer) 
appear best regarded as forms of a single species, which may be 
severally cliaracteriserl as follows :- 
General colour bright cliesttnut-reil, 
distinctly spotted with iaetldish brown on the flanks which are 
much lighter than the back ; under parts pure white, with large 
chocolate-brown spots ; tail with it dark brown medkn line or  
fainter indications of rings.-Gambia and Cameroons. 
2. 3‘. c h m ~ s o t h ~ i z  typica. General colonr retlrlish brown, be- 
coming distinctly rufous on the flanks, where it is spotted with 
chocolate ; under pa’ts piwe white with dark spots ; tail uniformly 
reddish hrown above without trace of lateral barring.-Lower 
Guinea. 
General colour of upper pirts 
liglit grey, or greyish brown, spotted a11 over with brownish ; 
under parts pure white with chocolate spots ; tail darker along 
median line than elsewhere (neglects) with complete or partial 
dark rings.-Upper Guihea and (2) Gambia. 
General colour of upper parts dark 
smoky grey, darker on the middle line of the back and tail and 
darkest of all on the crown of the head, no spots; under parts 
dirty white, spotted or (blotched) with blackish ; tail without any 
distinct bairing.-Ituri Forest. 
Whether any of the other named forms (inclusive of neglecta) 
are entitled to rank as distinct races, I have not sufficient means 
of forming a definite opinion. 
On the assumption that I am right in regarding the four forms 
1.  F. c h r p o t l w i x  rzctila. 
3. F. chrysothrix celidogffister. 
4. 3’. ~ k y s o t h ~ 4 x  cottoni. 
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above-mentioned as rxeh, the name of Red Tiger-C& or Grey 
Tiger Cat will be inappropriate to the species as a whole. I woultl 
therefore suggest that it slioulrl be called the African Tiger-Cat, 
niid the four mces here aclniittetl respectively designated the red, 
the brown, the grey, and the dusky African Tiger-Cat. 
The dark hue of the Itmi race is apparently an adaptation to its 
habitat, and may possibly tend to confirm the view that the Ituri  
black Rate1 described by myself is a distinct species (or race) 
rather than a n  individnal melanism. 
2. RHYNCIWCYON BTUHLMASSI NUDICAUDATA, subsp. nov. 
The second animal in the collection worthy of special notice is a 
Rhynchocyon, represented by a skin and skeleton, which comes 
very close to R?L. stuhhnanni of Dr. Matschie * from the country 
immediately west of the Semliki-lsango valley. The present 
animal came from the Mawambi district. 
RIA. stuhlmannlai (of which there is no example in the British 
Museum) is described as beiiig dark brown mingled with 
yellowish brown above, with two loiigitudinal row6 of blackish 
spots, connected by a black stripe on their inner sides, and 
running from the shoulder to the root of the tail ; between the 
dark markings are light brownish spots, and externally to this 
black-and-light spotted area on each side are two rows of light 
spots, of whicli the outermost is very indistinct. I n  old examples all 
the markings become obscure. The claws and a streak along the 
middle line of the belly are whitish ; the flanks are like the back ; 
the abdomen is nearly bare, carrying only a few sparse hairs of 
an ocherey colour ; the legs are rusty brown ; the tail is yellowish 
white ; and the ears are rusty red. 
It will be observed that nothing is stated as to whether the 
ears and tail are hairy or naked. Mince, however, the species is 
contrasted with Rh. petersi and IZIL cirszei, in both of which the 
basal half of the tail and the roots of the ears are hairy, it would 
seem highly probable that if such points of difference had 
occurredin the type of Rh. stzchlmanni, they would have been 
mentioned. Again, it is difficult to understand how an animal 
in which the ears are completely naked could be described as 
having rust-coloured ears. 
The two points in which Major Cottoii's 12hywchocyon agrees 
, and thereby differs apparently from every other 
member of the genus, are its generally dark colour and the 
wholly white tail. On the other hand, it differs from the type 
of that species by the ears being wholly black, by the presence 
of a patch of bright rufous hair immediately behind each ear, by 
the abLbsence of any distinct spotting or striping on the body, 
except for a few light flecks near the rump, and by the brown 
claws. It is further probable that the naked ears and tail are 
also tlistiiictive. 
* S.B. Geq. Naturforsch. Berlin, 1893, 1). 66, and ' Dic Sdugetliicrc. Dcutsch-Oat- 
Afrika\,' Berlin, 1896, p. 31. 
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Provisionally, I propose to regard this Elephant-Shrew merely 
as it race of Dr. MtLtschie’s species, with the title of Ilh. stuhl- 
,nan?ai n~dicc6icdata ; leaving it open whether it may not really 
claim specific rank. 
I n  its completely naked tail, and apparently also eaxs, this 
Elephant-Shrew is distinct from all other Rhynchocyons, unless it 
he the typical stddmanni ; the one which conies nearest to it in 
the former respect being Rh. chi-ysopygiss. 
[ POSTRORIPT.] 
[Since the  foregoing paper was read Major Powell-Cotton has 
dent home two skins and skulls of the Buffalo of the Semliki 
Valley, in reg:wd to which I communicated the following note to 
the ‘ Field ’ newspaper of January 5th, 1907 (vol. cix. p. 87 *). 
These specimens indicate an animal to a large extent inter- 
mediate between the great black buffalo of South Africa and the 
dwarf red buEalo of the west coast, and thus serve to strengthen the 
view that these (and all other African) buffaloes are merely races 
of one and the same species. The general colour of the Semliki 
buffalo (which is well haired) is tawny, with the tip of the tail 
black, but the tint gradually darkens towards the shoulders, till it 
hecomes blackish-brown on the neck and head. The tips of the ears 
are, however, fringed with pencils of tawnyhair. I n  size the animal 
approaches the Cape buffalo, but the horns, which are thin and 
much flattened, are, as in all the more northern races, widely 
separated at their bases. The black tail-tip a t  once separates the 
Semliki buffalo from Hos ccsfler nmthewsi of the Albert Nyanza, 
district. in which that appendage is white (Proc. Zool. SOC. 1904, 
ii. p. 1G3). With regard to the buffalo from Ankole, South 
Uganda, described by Mr. 0. Thomas (Proc. Zool. SOC. 1904, i. 
p. 464) as B. c u f e ~  radclifei, it appears from specimens in the 
Natural History Museum that the hair of that race is wholly 
black. Among the numerous bufFaloes recently described by 
Professor P. Matschie (S.B. Ges. Nxturforsch. Berlin, July 1906) 
none came from the Sem’iki district. The Semliki buffalo is 
therefore apparently a new race, and it is appropriate that it 
should be named, after its discoverer, Bos [Bubdus I cufler cottoni. 
Old individuals, I have recently found, become black.] 
EXPLANATION OF PLATE LYX. 
Fig. 1. The Ilusky African Tiger-Cat, 3di s  ch~ysot?irix cottomi, p. 992. 
Fig. 2. The Red Africaii Tiger-Cat, flelis c?rr.ysothr& rzctiln, p. 993. 
Major Cotton’s specimen R as ohtsiued from the I tur i  Forest, Ceiitral Eqnatorinl 
Africa, in the Mawamhi district Hotli we  ilrawn about f nat. sire. 
* Tir the original note the specimen was Htated to  be from the Lturi Forest ; 
hut this, I Bin informed by Major Cotton, is incorrect. 
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5.  On the Ocourrence of the Bruaiig in the Tibetan 
Province. By R. LYDEKKER. 
[Received 1)eccmher 4, 1906.1 
(Text-figure 142.) 
That the eastern end of the Tibetan area, that is to say the 
Moupin district of Tibet proper and the western portions of the 
Chinese provinces of Eansu and Sze-chuan, contain, in addition 
to their own peculiar inammdian types, a large element of the 
Indo-Malay fauna, is becoming more and more evident. As 
examples, may be cited the Monkeys Bacacics arctoides tibetamcs 
and iM. vestitus, the Sze-chuan Sambar, Ceriius unicolor dejeami, 
and several Gorals and Serows. 1 have now to add to the list a 
representative of the Bruang, or Malay Bear (Urszcs malaya?azcs) ; 
a type hitherto not known to range northwards of the Gar0 Hills, 
so far a t  least as I am aware. 
At the time when the British Museum acquired from Rowland 
Ward Ltd. the Serow described by myself in the Society's ' Pro- 
ceedings' for 1905 * and an example of the Tibetan Takin, that 
Srrn had in its possession the skull of a Bear reputed to come 
from the same district (viz., either Eastern Tihet or the north- 
western provinces of China). This skull was that of a. Bruang, 
but since I had some doubt whether it was really from the 
Tibetan area, I gave it no further consideration. 
I have since learnt that the skin of the Same animal came with 
the skull ; and that the entire specimen was mounted and sold to 
the Bergen Musenm as Urszrs tovgucitus. The skin, I am informed, 
had much longer black hair than the ordinary Malay Bear, with 
the usual white gorget on the throat. 
Quite recently the =,me well-known firm has received another 
bear-skull of similar type from the Tibetan area, which came with 
a skin of E'elis scriptcc, and has been presented by Mr. Ward to 
the British Museum. As to its being Tibetan (in a wide sense) 
there can, I think, be no question. This skull, of which the lateral 
and palatal aspects are shown in text-fig. 142 (p. 998), belonged 
to a fully adult Bear of the Urszcs maclccymus type, as is perfectly 
evident from its great, width and relative shortness. Its ex- 
treme basal length is 8.75, and its maximum width 8.5 inches ; 
these dimensions comparing with 8.5 and 8.3 inches in a very 
old and large skull of the typical U. nzalayanus measured by 
Dr. W. T. Blanford t. So far as I can see, there are no characters 
by which this skull (in a limiter1 series of specimens) can be 
distinguished from that of the typical U. rnakyanus; and if this 
were the only evidence available, there might be some hesitation in 
giving n seperate name to the Tibetan animal. The statement as 
to the much greater length of the hair of the Bergen specimen, 
* Vol. ii. pp. 329 et seq. + ' Fauna of Brit. Iudia-Mamm.' p. 199. 
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as compared with that of the typical race of the speci 1 eh, seems, 
however, to justify the racial sep;iratioii of the Tibetan Uriinng, 
Text-fiv 143 
Lateral and palatal aspects of the tvpe-rkull of the Tibetan B ~ I : L I I ~  (Ursits 
malayaws ouardi). About nat. -be. 
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~vhich may be appropriately named lh-stcs a~cclcc2/a?aus tuurdi, the 
figured skull being taken as the type. 
[Since this paper was rend I have received from the Director of 
the Bergen Museum some iiotes on the Bruang purchased from 
Rowlaurl W a d  Ltd., together with a photograph of the specimen. 
The skin anti hnk are wholly black, with the exceptionof the nose, 
which is ferrupinous, the chin, which is greyish white, and the 
cream-coloured gwget. Although the head is shorter, the general 
appeasance of the animal seems very like that of U. torqwtus, the 
ears being much larger than in U. mahyccltzcs. I n  fact, had I not 
been assured by Rowland Ward Ltd. that both skin and skull 
came together, I should have thought that a skull of the last- 
named species had been mounted in a skin of the former. As 
it is, I hesitate to draw any further conclusions with regard to  
the distinctness of the Tibetan BI-uang from the characters of 
the skin.] 
6. On the Nudibranchs of Southern India. and Ceylon, with 
special reference to the Drawings by Kelaart and the 
C‘ollections belonging to Alder and Hancock preserved 
in the H:~ncocli Museum a t  Newcastle-on-Tyne.-No. 11. 
By Sir C’HARLES ELIOT, K.C.M.G., F.Z.S. 
[Received December 11, 1906.1 
Siibsequently to the publication of my paper on the Nu&- 
brniichs of Southern India and Ceylon, which appeared in the 
Society’s ‘ Proceedings’ (Proc. Zool. SOC. 1906, pp. 636-691), the 
authorities of the Hancock Museum at Newcastle-on-Tyne were 
fortunate enough to discover a considerable collection of micro- 
scopic slitles belonging to Alder and Hancock, and most courteously 
placed the same at  my disposal for examination. The objects 
preserved are almost entirely the buccal organs of nudibrancb 
from various parts of the world, and I have lost no time in 
examining such of them as concern the Indian and Cingalese 
nudibranchs mentioned in my previous paper. It is a pity that 
it should have been published before the radulse were discovered, 
but the results indicrlted in it are not materially affected, though 
several of the identifications are confirmed. The present notes 
should be regarded as a mpplement to it. The same abbreviations 
are used, and references are not repeated except where it seems 
necessary. 
Some of the slides bear full names, but others inscriptions 
like Boris 113, or a simple number. I n  most cases it is pos- 
sible to give the name with certainty, for the number refers 
to the bottle in which the specimen is preserved. Tlius Boris 
113 corresponds to the bottle marked “ N o .  118. Boris formom- 
IMccl~ccs, Fccltei. Xlliot, E’sy.’’ No notice has been taken of those 
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slides which for some reason (generally the disappearance of the 
labelled specimen) could not be referred with certainty to CL 
specific name, nor of those (e. g. Madrella, Phyllobrunchus, 
Kulingu) which if dewribed would add nothing to already 
published accounts. 
The slides though very neat are not always of the kind most 
helpful for studying the details of dentition. Often all the teeth 
are preserved in situ and none are isolated, SO that it is difficult 
to distinguidi the exact form, ancl especially to see any denticles 
which may be present on the innermost or outermobt teeth. 
Several rows at  least are commonly in confusion, and hence the 
forniule are given as approximate. A wide rhachis is unusually 
frequent and may in some cases be the result of artificial stretching. 
The medium in which the radulae are mounted has in several 
instances become an opaque gum which impedes investigation, 
but I have not felt a t  liberty to remount the objects. 
But in spite of these difficulties there can be little doubt of the 
general character of the radulz, and the results obtained from 
their study may be tabulated as follows :- 
Hexuhrrmzchzcs marginatus (Q. 6: G.) = Doris gloriosu Kelaart. 
Chronaodoris gleniei (Kelaart). The reference of this form to 
It is possibly the same as the genus Chrornodoris is confirmed. 
Chr. cnvce, ancl if so the name gleihiei has priority. 
Cusellu muccarthyi (Kelaart) = C. cincta Bgh. 
Rcclgerda upiculatcc (A. & H.)= Hulgerdapunctatu Farran, in all 
Doris picta Kelaart is probably a Plutydoris. 
Doris eru~t,thenzatu Kelaart is perhaps Asteronotzcs henzprichi, 
But the genitalia are 
probability. 
anti in any case nearly allied to it. 
unknown. 
Discodoris concinnu (A. & H.) = Disc. coricinniformis Bgh. 
Stuzcrodoris rwticata (A. & H.). So far as the external 
characters and buccal parts can decide the matter, the reference 
of the form to this genus seems certain. 
Thordisu villosa (A. 8~ H.) = Th. rnuczcligeru Bgh. 
Hercicc nailitaris (A. & H.) = Eolis ndituris A. & H. 
Doris spongioscc and B.  tristis are probably referable to the 
genus Trippu, and the former is perhaps identical with both 
T. ureolatu and 1'. nzephiticu. But it is not known if either form 
has ptyaline glands. 
Some details are given of the b u c d  parts of C'hromodoris 
zebriiiu, Platydor is formosa, PE. ellioti, PI. striata, Discodoris 
frugilis, Disc. pardalis, Goiaiodwris aspersa, G. citrina, Trevelyunu 
Ceylon icn . 
I n  the above statement the Grst name given is that by which 
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the animal should be called, so far as our  present knowledge goes ; 
but in the following descriptions I have thought it safer to put 
fwst the names written on the bottles by Alder and Hancock, 
which imply no identifications into which an element of theory 
may possibly enter. 
DORIS GLORIOSA Kelaart. 
The labial arrnature and radula confirm this identification. 
The formula of the radula is about 30 x 60.0.60 as a maximum. 
The teeth are hamate and rather erect ; the outermost smaller 
but not degraded ; the 4-5 innermost markedly smaller than the 
rest and almost without hooks, as if the tips were broken off. 
= Eexabromchus naarginatus Q .  & G. 
DORIS GLENIEI Kelaart. 
A labial armature and radula are preserved, showing that 
Alder and Hancock dissected a specimen, though, so far as I 
know, they have left no record of their investigations. 
The labial armature consists of two grey, roughly triangular 
plates, distinctly separate but almost touching one another. 
They me composed of bent rods, slightly swollen at the tips. 
The yellow radula has a formula of about 6 0 x  70.0.70. On 
the rhachis are lozenge-like areas. The teeth are strong and 
erect and bear a t  least 6-8 denticles on the outer side. As the 
teeth are in situ and none are isolated, the denticles are nowhere 
easy t o  see and become almost invisible in the last 30 teeth, 
though since they can be seen here and there they are perhaps 
present on all. The innermost teeth are broad and bear at  least 
one large denticle on the inside and perhaps two or three. The 
outermost are low, not denticulate on the top, but bearing one 
jag or denticle a t  the side. 
This radula and labial armature show that D. glemiei is a 
Chromodoris, and support the idea that it is closely allied to 
Chr. ccmce Eliot, which may be a variety of it. 
= Chromodoris glemiei (Kelaart). 
CHROMODORIS ZEBRINA. 
A. & H. 1. c. p. 123. 
Alder and Hancock describe the radula as a generic character, 
but their remarks, confirmed by the slides, show that the 
description applies to the species Chr. zebrima. 
The buccal parts as preserved comprise a labial asmature and 
radula. The former consists of two plates, composed of elements 
arranged in unusually regular rows and apparently mace-like in 
shape, though none are completely isolated. The outer ones are 
bifi.d, but this feature is not so plain in those near the centre of 
the plates. 
The radula is in confusion, but consists of a t  least 40 rows 
containing numerous, minute, two-pronged teeth which bear 3-4 
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clenticles beneath the smaller prong. The innermost cannot be 
seen plainly, but they appear to be lower and broader than the 
rest, as is usual in this genus, and are probably denticulnte on 
both sides. The outermost teeth also cannot be clearly seen. 
DORIS MACCARTHYI Eelaart. 
C. cincta Bergh. 
= Ccmdb muccarthyi (Kelaart). 
The buccal parts confirm this identification. The labial 
armature is composed of hooked rods, bifid in parts but not 
everywhere. The radula is a close pavement of very minute 
teeth with a formula of about 250 x 60.0.60. Owing to the teeth 
being erect it is clificult to see the denticles, but there are at 
least six on the outer side and probably more. The innermost 
teeth have also a t  least 2 (probably 2-4) denticles on the inner 
side. The outer teeth are smooth. 
DORIS APICULATA A. & H. 1. c. p. 123. 
=€€akgerda apicukata (A. & H.). 
? = Halgerda ptclzctatcc Farran, 1. c.  pp. 339-340. 
One rmdula with the note ‘’ no collar.” The hinder part is in 
disorder, but there appear to be about 33 rows, which in the 
midtle of the radula contain 45-50 teeth on either side of the 
rhachis. Those near the centre are more spaced than the rest ; 
they have long bases and low hooks, and the innernlost point 
towards the rhachis. The general effect is that there is a large 
bare space in the middle of the radula with a few teeth in it. 
The teeth increase in size outwards up to the middle of the row. 
The hooks are strongly bent, and the bases rather long, though 
proportionally not so long as in the teeth near the rhnchis. The 
last 3-4 teeth are degraded and almost spoon-shaped. I n  a few 
cases the upper edge of the outermost tooth bears one or two 
irregular jags. 
This animal will probably prove to be identical with the later 
Hulgerdu p232~nctccta of Farran. Both the ra,dula and the external 
colour agree fairly well. The mantle of U .  apicukata is said to 
have borne “elevated conical centres, each of which bears a 
delicate style or filament,” and the plate represents the same 
character. The preserved specimen of H. puizctala bore simple 
tubercles, which were described a s  papilla in the living animal. 
A more definite description is desirable, but it is quite possible 
that the filaments mentioned by Alder and Hancock are the same 
as these papilla. 
DORIS FORMOSA A. & H. 
Formula of radula about 50~120.0.120. The teeth are 
hamate, nioderately slender, and increase in size outwards. The 
innermost are lower than the rest and cross one another, meeting 
= Pkutydoris forvnosa (A. & H.). 
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over the rhachis. The 2-3 outermost are degraded but not 
denticdate, though occasionally jagged. 
DORIS ELLIOTI A. ~b H. 
Radul:~ yellow. 
=Platydoris ellioti (A. S: H.). 
Forrnula about 40 x 100.0.100, but the teeth 
:we considerably deranged. The rhachis is narrow. The inner- 
most teeth are low; the outermost 2-3 are degraded, and the 
outermost of all sometimes bears a few irregular clenticulations. 
The remaining teeth are hamate, erect, and fairly strong. 
DORIS TRIATA Kelaart. . 
Two raclulre are preserved. 
= Plutydoris striatcc (Kelnart). 
One is white, one yellow; both 
are broken. The formulze are about 40x100.0.100 mil 45x  
120.0.120. The teeth are rather slender, not much bent, 
and increase from the inside. The innermost are not markedly 
smaller, but are distinguished by their pohition on the rhachis. 
The outermost present suggestions of faint irregular denticulntion, 
which, however, cannot be seen anywhere with certainty. 
The dentition supports the idea that tliis species is a variety 
of Pkct. c m e n t a  (= arroyuns) without the red markings ; but see 
my previous paper, p. 647, for the genitalia, and Bergh, Siboga, 
p. 139, for 1’1.yflammzilata. 
DORIS PICTA Kelaart. 
A large radula, but hidden by the thick medium in which it is 
monnted. In consists of about 40 rows containing on each side of 
it narrow rhachis 100 or more small, thin, crowded hamate teeth. 
The outermost cannot be seen plainly, but do not appear to be 
denticulate or much degraded. 
This form is probably referable to Platydoris, but the genitalia 
are unknown. 
2=  Platydoris picto (Kelaart). 
1)oRIS EXANTHEMATA Kelaart. 
2= Astero~otus hemprichi Ehrenberg. 
One large radula, brownish in front but otherwise white, badly 
mounted in a gummy fluid. Formula about 35 x 55.0.55, but 
several rows are imperfect. The teeth are thin, distinctly hamate, 
anti increase consibtently up to the end of the rows, where the 
last 2-3 become degraded but not denticulate. The innermost, 
and to some extent the second teeth, project into the broad rhachis 
almost at  right angles to the rest. 
This dentition is compatible with the view that B. exanthemzta 
is Asteronotus heniprichi, but Kelaart’s energetic language about 
the ugliness of the animal makes it probable that he had before 
him if not a distinct species at  least a well-marked variety. 
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DORIS FUNEBRIS Kelaart. 
= Ksmtrodoris aisnuligera Bergh. 
= K. maculosa (Cuv.). 
One redula is preserved, with a formula of about 22 x 25.0.25. 
The innermost teeth are smaller than the others and much as 
figured by Bergh. 
Label : D. BELLICOSA 32. 
Two radulae and labial armatures, labelled as above, seem really 
to belong to D. fragilis, for two specimens from which the radule 
have been extracted are numbered 32 and distinctly marked as 
1). fragilis. Alder and Hancock’s remarks (1. c. p. 119) suggest 
that they originally registered the animal as D. bellicosa, and then 
came to the conclusion that it was distinct. 
The labial armature consists of two clearly-out and syinmetrical 
plates, somewhat wing-shaped, and resembling those of Disc. 
boholiensis figured by Bergh (in Semper’s Reisen, Heft xvii. 
pl. dxxxvii. fig. 28). They are yellow and composed of a thatch 
of straw-like elements, which are sometimes sinuous, especially at  
the thin ends of the plates. 
The two radulse consist of about 30 and 40 rows respectively, 
and the smaller contains about 55 teeth on either side of the 
rhachis. The larger is obscured by the medium in which it is 
mounted. The teeth are hamate, rather erect, and moderately 
stout ; they increase up to the middle of the half row. The last 
4-5 are lower, but not degraded or denticulate. The innermost 
teeth of Ihe two sides meet and almost cross one another, so that 
the rhachis must be regarded as really narrow ; but it appears to 
be wide, because the teeth near the centre (5-6 on each side) are 
set much more widely apart, from each other than those which 
follow, and are small with low hooks. Possibly this part of the 
radula has been artificially stretched. 
Disc. fragilis is probably identical with some of the subsequently 
described species, and the specific name has priority (1864) over 
all those given by Abraham,, Bergh, and later writers, but must 
yield to hellicosa (1857) if tH$. two prove to be identical. Alder 
and Hancock’s statement of the differences does not amount to 
much, but, on the other hand, there is little resemblance between 
their plate and Kelaart’s. 
Probably = Discodoris fragilis (A. & H.). 
DORIS PARDALIS A. & H. 
Labial armature yellow, consisting of rods not jointed, fairly 
straight but, with a slightly undulated outline. The armature 
was apparently composed of two separate halves originally, but is 
now somewhat confused. 
The radula is adso confused, but consists of about 28 rows, 
containing from 12 to 3G teeth, on each side of the rhachis. The 
= Discodoris pardalis (A. C H.). 
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teeth are erect, strong, but not very stout. The last one or two 
are reduced in size, but not degraded and still hamate. The 
middle part of the radula is more spaced than the rest, and 4-5 
inner teeth on each side, which are lower than the others, seem t o  
be set. in the broad rhachis. But i t  is not clear if this position 
is natural. 
Though this radula is narrow, it is doubtful if the animal 
described by me (Gardiner, Fauna and Geography of the Maldive 
and Lxcadive Archipelagoes, vol. ii. part 1, p. 554) as Disc. 
purduZis var. is redly referable to this species. It had a radula 
of only 13.0.13. 
DORIS CONCINNA A. & H. 
= Discocloris concinnu (A. k H.) and 
Disc. concinniformis Bgh. 
Labial armature composed of two triangular plates, consisting 
of a dense mass of irregular and sinuous rods, 
The radula consists of 17 complete rows and fragments of 3 or 4 
others, with 45 teeth on either side of the rhachis in the longest 
rows. The innermost teeth are markedly lower than the rest and 
project into the wide rhachis ; the outermost are smaller but not 
degraded. 
This radula is not inconsistent with the supposition that D. con- 
cinnu is Bergh’s U.  comiiwiformis.  The formuh of the radulse 
examined by him are 27 x 44.0.44 ; 24 x 37.0.37 ; 31 x 55.0.55. 
Some (but apparently not all) of his specimens had thickenings 
on the rhachis, which are not visible in Alder and Hancock’s 
preparations. 
DORIS OSSEOSA Kelaart. 
Z =Sclerodoris osseosu Eliot, P. Z .  S. 1903, vol. ii. p. 380 ; 
renamed Peronodoris, as this apparently identical genus has 
priority. 
They are yellow or brown, and 
consist of 21 aod 26 rows of teeth respectively. On either side of 
the rhachis are from 35 to 50 teeth. The 5-6 innermost, particu- 
larly the one nearest to the rhachis, are short and slender. The 
rest are hamate, except the two outermost which are degraded. 
The 5-6 outermost decrease in size. 
Since both these radulce are unusually short, some doubt arises 
whether D. osseosa is really the same as the animal described by 
me 1. c. The specimen preserved, though in bad condition, is 
apparently the sa,me as mine, and, being smaller, may possibly 
have a shorter radula. 
Two radulae are preserved. 
DORIS RUSTICATA A. & H. 1. c. p. 120. 
=Stuurrodoris rzcsticuto (A. & H.). 
One raclula light yellow in colour, consisting of 38 rows with 
There are about 50 teeth on each side of the remains of R 39th. 
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rhachis, of which the last 5 are degraded but not denticulate, 
though perhaps jagged here and there. The teeth are markedly 
smaller near the rhachis and increase outwards, not becoming 
smaller again until quite the end of the row. In  the front part, 
as preserved, the rows bend downwards and are crowded in the 
middle. Behind, the two sides are pulled apart, so that there 
seems t o  be a broad rhachis, on which are teeth that may possibly 
represent ruclimentary median plates, though they may also be 
merely broken teeth out of place. 
This dentition supports the idea that D. rusticatn belongs to  
the bame group as Stazcrodoris verrucosa. The genitalia are 
unknown. 
DORIS VILLOSA A. & H. 1. c. I). 119. 
= Thordisa villosa (A. & H.). 
= 7%. mancli,yeru Bergh. 
One raduh, consisting of one large piece and two fmgments. 
The formula appears to be about 60 x 70.0.70. The teeth increase 
in size from the rhachis outwards. The innermost are low, with 
long bases. Those near the end of the row are large, strong, and 
distinctly hooked. The 3 or 4 outermost are different : thin, not 
much hooked, nix1 with the tip divided into hair-like denticles. 
In  some rows this formation is obscured by the medium in which 
the teeth are mounted, but it is quite clear in many cases. 
This radula seems to place beyond doubt the identity of 
Th. villosa and I’h. maculigera, since the type-specimen of the 
former possesses marginal teeth bearing hair-like denticles. 
DORIS PoxaIosA Kelaart . 
Should probably be called Trippcc spo?zgiosa (Kelaart) = 
X. ayeobta (A. & H.) and Trippa (Phlegmodoris) mephiticcc 
Bgh. 
One radula, broken and torn into two parts for most of its 
length. There are only 15-16 rows, each containingabout 35 teeth, 
on either side of the rhachis. The 4-5 innermost are shorter and 
smaller than the rest, which are hnmate, white, and erect. The 
last 1-2 decrease in size, but appear to be still hamate and not 
denticulate. 
T. areolata (23 x 40.0.40) and T. mephitica (30 x 55.0.55) also 
have short radula of a similar character, and the identity of the 
three species is very probable. 
DORIS TRISTIS A. & H. 1. c. pp. 121-2. 
The single radula is accompanied by the note ‘‘ no collar appa- 
rently,” and is divided down the i*hachis into two detached halves. 
There are only 17 rows, each containing about 28 or 30 teeth, on 
either side of the rhachis, but it is difficult to state the number of 
teeth exactly, as the innermost are scattered over the space between 
B =Trippa tristis A. & H. 
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the two halves. The innermost teeth are small and slight ; the 
rest large, strong, and lianiate. The last five or bix gradually 
decrease in size. 
The shortness of this radula and its other characters make it 
probable that, the animal is n Tvi3J23u. Alder and Hancock 
thought it showed "some affinit,y with D. spongiosu," and it 
apparently had compound tubercles ( L L  swellings . . . . and a few 
tubercular elevations ; the surface is also covered with minute 
tubercles, particularly on the ridges and swellings "). 
DORIS LEOPARDA Keelart. 
monsoni Eliot. 
Should probably be called Trippu leopurdu (Kelaart)= Trippa 
The animal depicted in my previous paper in figure 1 of 
Plate XLV. is inadvertently called Trippa monsoni in the expla- 
nation of the plates on page 690. It should be called Ooris 
leoparda, for though the two animals are probably the same, the 
figure reproduced is Kelaart's sketch of 1). leoparda, which, if it 
proves to be a Trippa, should Ee called Tr. leopurdu. 
TREVELYANA CEYLONICA Kelaart. 
The radula. shows that the animal described by me is, as con- 
jectured, Kelamt's Trecelyana ceylonica. It consists of 21 ro~vs, 
each containing 24-25 teeth, on either side of the rhachis. The 
first lateral is larger than the rest and differently placed, so as to 
project into the rhachis. 
Eliot, Proc. Zool. Soc. 1904, vol. ii. PI). 86-7. 
All the teeth me awl-shaped. 
GONIODORIS. 
The buccal parts of G. aspersu and G. citrina are preserved, but 
in both the teeth are covered with flesh, so that the mal l  teeth 
cannot be seen a t  a l l  and most of the large ones are only partly 
visible. 
The large teeth of G. mpersa have a kink in the lower part 
of the back and a distinct ridge or wing at  the side, but no 
denticles or striations. There is a buccal ring studded inside with 
prominences. 
None of the teeth of G'. citrinu can be seen completely, but the 
upper part clearly bears very fine striations, and it would seem 
that the outline is not a regular curve but swells outwards both 
on the back and on the inside. Other parts of the bxccal mass 
are preserved, but there is no trace of an armature. 
No formula can be given. 
EOLIS MILITARIS A & H. 
Fourteen teeth are preserved. They are of the horseshoe 
shape, with rather long side-limbs. The central cusp is distinct 
nnd well formed : on either side are 7 denticles about half its 
size and close to one another. 
= Hervia nditar is  (A. & IT.). 
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The jaws bear a single row of distinct blunt denticles, set at  
some distance from one another. Some of them show traces of 
bifurcation a t  the tip. 
As Farran has observed (i. c. p. 331), this species seems to be 
a Herwia, although Bergh (System, p. 1032) suggested it might 
be a synonym of Facelina rubrovittota. But both the description 
and figure of Alder and Hancock represent the rhinophores as 
smooth. 
DORIDOPSIS and DORIOPSILLA. 
An error occurs in the numbering of the figures representing 
these genera on Plate XLVII. of my previous paper, as published 
in the Society's ' Proceedings,' although the numbers are correct 
in the copies printed sqxnrately. Numbers 4 and 5 should be 
transposed ; that is to saj , the lower figure represents Doriclopsis 
nigra and should be numbered 5, while the upper fignre repre- 
sents Doriopsilla nainiccta and should be numbered 4. 
7. On Variations in the Arterial System of certain Species 
of the Aiiur,i. By LIONEL R. CRAWSHAY, M.A." 
[Received October 22, 1906.1 
(Text-figures 143-1 55. )  
I n  the original and subsequent editions of Ecker's and 
Wiedersheim's ' Anntomie des Frosches,' the species employed 
for investigntion were exclusively Kana escuknta Linn. and Rama 
tenzpomria auct., and particularly the former. The species 
R. cccteshiana Shaw and I?. silvaticcc Leconte were also, it i S  
stated, examined by Ecker for comparison, but no reference is 
inacle to them in the text. Besides the portion of these works 
devotetl to the subject, which has been so greatly extended by 
Gaupp in the last edition, there is, so f a r  as I am aware, no other 
published record dealing with the general arterial system of the 
Anura, SO that the work, it would seem, has so far been practi- 
cally confined to the two first-named species. While working a 
short time ago, by the kindness of Mr. Beddard, at the Pro- 
sectoriiun of the Zoological Society's Gardenfi, I was very greatly 
indebted to hiin for enabling me to examine, in addition to the 
above named, certain other species of the Anura, in some of which 
a considerable portion of the arterial system was worked out in 
detail. Thehe comprisetl single specimens of Rana cotesbiancc 
Shaw, R. t i g r i m  Dmd., R. hezccdactyla Less., Bzcfo boreus B. & Gi., 
and B. niarrritanicus Schleg., and two speciineiis of Bans clamata 
Daucl. 
It is true that the extent of variation, sometimes even in 
important points, to which the arteries are liable in individuals 
* Communicated by F. E. BEDDAED, M.A., F.R.S. 
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of the same species, considerably lessens the importance attaching 
to such variations as may occur between isolated individuals of 
different species. Dealing with limited material, the present 
p$per is submitted in the hope that it may not be without value 
as a contribution to the further study of the subject, and more 
especially perhaps from the wider aspect of the arterial system of 
the Anura as a whole. 
I n  the portion of the arterial system here considered, the 
ila. carotis cerebralis, occipito-vertebralis, byuchialis, and ischia- 
clica are omitted. The species will be considered together a s  far 
as possible, the account in Gaupp’s edition of Ecker’s and 
Wiedersheim’s ‘ Anatomie des Frosches ’ being followed as a basis 
of reference. The nomenclature of the arteries is that adopted 
in the same work, but in the case of the muscies the system used 
in the original edition of Ecker is retained. I n  regard to the 
latter, among the muscles to be referred to a difference of nomen- 
clature occurs in the following :- 
ECKER. GAUPP. 
M. coraco-humerulis. = M. coraco-bracJLiulis loiigzrs. , , ileo -psoas. - ,, iliucus internus. 
,, obliquus interntcs. - ,, traizsversus. 
,, stcbscapularis. - ,, coraco-brachialis brevis. 
,, trcc~sverso-scu~uluris major .= ,, serratus inferior. 
7, 3 ,  ,, minor.= ,, ,, medim. ,, triceps brachii. - ,, anconezcs. 
,, iiafrupinatus. = ,, dorsalis scupulce. 
,, levator u??gu& scapzckce. = ,, JevaSor scapuke inferior. 
The A. bwlbi cordis had not in all cases the same point of 
origin. In  A!. tigrina, R. damcctu, and R. catesbiancc, it arose 
from the base of the right carotid arch ; in B. hexackdctyk, the 
same, but close against the margin of the right systemic ; in B?go 
horeas from the base of the right systemic ; in Bufo rnauritalzicus 
from the base of the left carotid arch. In  each case, the artery 
ran acrohs the base of the three right arches and divided into 
branches supplying the dorsal and ventral sides of the bulbus 
but not apparently extending beyond it. 
I. CAROTID SYSTEM. 
The A.  carotis exterm appeared in Bufo boreas to arise from 
near the centre of the carotid gland, instead of from its 
proximal margin as in other species. 
The r. musculo-glacllduJaris was given off a short way from 
the base of this artery in all the species, supplying vessels to the 
thyroid gland and hyoidean muscles in this region. The close 
association of this branch with the thyroid WRS especially 
well exhibited in R. hexadactyla and R. tigrina, where the gland 
waa much broken, and a branch of the artery ran in communi- 
cation with the sevei a1 disconnected portions. It is remwkable, 
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however, that in Bwfo boreas a large dark reddish compact gland 
attached ventrally to the distal end of the middle aid posterior 
arches, and similar in appearance to the thyroid, had no connection 
whatever with this artery, but was supplied on both sides of the 
body by a branch of the subclavian”. 
From the point where the I’. lingualis passes backwards to 
the tongue, a small branch of the carotis exterrm is continued 
forwards in the M. geniohyoideus to the edge of the lower jaw. 
In R. tigrinu and both species of Eufo this vessel ended here, but 
in the rest of the species examined it formed an anastomosis with 
the T .  muxillaris inferior of the A. oecipitalis. 
A .  carotis interma.-I was unable to observe the A .  pharyvigea 
asce?uZe.rzs described and figured by Ecker, and afterwards in the 
translation of Haslam, as a branch of this artery in any of the 
specimens examined, but in all cases the first subdivision of 
the artery occurred just as it enters the inner posterior angle of 
I the orbit and passes into the skull, giving off the Aa. o p h t h a h k  
and palcctim with other unimportant small vessels almost 
simultaneously. There is no reference to such a branch of the 
carotid in Ganpp’s edition, and iinlebs its insertion can have been 
due to home eiror, its occurrence as a noteworthy vessel would 
seem to be abnormal. 
The connection of the A .  palutinn with the Harderian gland 
was always very marked, the main vessel turning inw:ir.ds to the 
gland as  it reached the anterior border of the orbit. This gland 
occupied a constant position against the eyeball in close contact 
with the M. ohliptbs inferior. I n  R. hexadactyla i t  formed the 
centre of a complete anastomosis between the Aa. palatiita ant1 
ophthalmica, and the orbito-v&asalis and maxillaris superior of 
the occipito-vertebrdis, the pulcstina uniting with the orbito- 
izasulk just hefore reaching the gland. The gland ill this case 
especially was completely snfwed with the colour of the injection, 
as is so noticeable in the spleen, or, less distinctly, in the thyroid 
(text-fig. 147, g.h., p. 1019). 
11. SYSTEMIC SYSTEM. 
The A .  Zurywgea was constant in occurrence and position, leaving 
the sptemic arch opposite to the carotid gland. 
As the systemic arch passes up to the dorsal body-wall, the first 
trunk to be given off was in all cases the occipito-vertebralis, the 
subclavia very soon afterwards branching off from the aorh  
and crossing the base of the ocoilpito -vertebralis dorsally in its 
outward dourse. 
The A .  cesophagea seems in most cases to arise from the base of 
the occ~pito-2.ertebralis. Such was the case in R. clanzata, R. hexa- 
clmtyla, R. tigrina, B. mazsritaniczcs, and B. boreas. I n  R. tempo- 
* No attempt is made here to discriminate between the several factors which ma) 
make up the sometimes very irregular glandular masses in this region, and the term 
‘‘ thyroid” is nsed for them collectively with Lome reticence (cp. H. Non.is, Anat. 
Anz. vol. uxi. p. 221). 
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rmia it originated in one specimen on both sides of the body 
in the aorta, just behind the origin of tho szcbclavia, while on 
the left side t,here was an additional vessel from between tho 
subclavia ant1 the occilJito-z,ertebrulis. I n  another individual of 
the same species it arose on both sides from the base of the 
occipito-vertebrctlis. 
I n  R. CatESbialtU it originated between the subckcvia and the 
occipito-vertebralis. It divided on the ssophagos, and the main 
portion ran as a rather large vessel for a considerable way down 
the right side of the stomach, supplying a large portion of the 
cardiac region, over which i t  formed a close network. A branch 
of this network could easily be traced to the right lung, where it 
formed an anastomosis with branches of the pulmonary aitery. 
Further back, its ramifications united with those of the rantus 
sinister of the A. cmliuca. The point is not without interest as 
showing how, ultimately, as one may conceive, through the medium 
of such anastomoses a distinct vessel might arise in a purely 
secondary manner running either from the msophagecc or the 
cmliaca directly to the lung. 
B .  su,bclavia.-The branches of this artery distributed to  the 
pectoral girdle are liable to much variation in number, structure, 
and distribution. I am inclined to think that a careful examination 
of a large number of individuals is still needed to  establish a 
hatisfactory type of arrangement for the Anura. Two figures are 
appended showing their arrangement on both sides of the body 
in two individuals of R. teniporariu whirh were injected together 
for  the purpose (text-figs. 143, 144, p. 1012). Here, before the 
radial artery was given off, there were five (in one case four) 
arteries striking out at  irregular intervals into the pectoral girdle, 
roughly with an anterior and posterior alternation. Retaining 
so far as possible the nomenclature of ('raupp :- 
(I) The A .  thoracica superior, arising from near the occipito- 
rsrtebralis, took, in one of these two individuals, the iisual course 
upwards and forwards, supplying the Mm. intei.trurLsversarius 
capitis superior and levutor ur~guli scapulce on both sides of the 
body. l n  the other individual, the artery went on on0 side to 
the M. transverso-scupnularis mviaor, and on the other side entirely 
backwards to the M. obliquus internus. 
(2) The A .  thoracico-abdomi7~ulis went in three ases  almost 
entirely to the M. oblipuus interms ; in the fourth case to the 
L$l. tranaverso-scapuluri~ major. 
(3) The A .  coraco-claviculwis, perhaps the most constant member 
of the subclavian system, passed mainly in all cases through the 
coracoid foranien to the M.pectoralis sterna&, a branch being given 
in two cases to the M. interscapdaria. 
(4) This, the largest branch, appeared in all four cases to be a 
combination of the Aa. dorsalis scapde posterior and dorsalis 
S C ( 6 p L k e  anterior of Gaupp. I n  three cases a branch went to the 
X. pectoralis abdominalis, but on all four sides one or more con- 
spicuous branches ram to the skin of the upper arm or  that of the 
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pectoral girdle ; other muscles supplied being the Mwi. Zatissirnus 
dorsz', in fraspinatus, coraco-humeralis, subscccpzclaris, and in one 
case the o b l i p u s  extermus and o b l i p z c s  intermus. 
Text-fig. 143. Text-fig. 144. 
Rnnn temporai.ia ( X  2). 
Ventral view of Aa. subelnu&. 
(For explaiistiou of the lettering, see p. 1033.) 
Rana teniporaria ( X  2). 
Ventral view of Aa. subclauice. 
(For expldnation of the lettering, see p. 1033.) 
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(5) This branch, apparently the A.  pectoralis superior, was 
absent on one side in one individual, but in the other three cases 
went irregularly to the Mm. scapulc~ris and i?~fiaspinatzs and the 
scapula respectively. 
With regard to the other species, the two specimens of R. cbmata 
(text-fig. 145, p .  1015) agreed with one another and with the 
above account in the main points. On the (right) side of the body 
examined, the a. thoracica superior had a forward and upward di- 
rection, going chiefly in one specimen to the M. i?Ltertrans2iersarius 
capitis superior and in the other to the M. Zevator anguli sc~ptcle. 
The thoracico-abdominalis went to the Mm. oTdiquus internus and 
transverso-scapzclc~rig major. The coraco-claviczclaris passed through 
the corncoid foramen. The fourth branch went to theMm.pectorales 
stersu&s and latissimus dorsi and to the skin under the pectoral 
girdle. The fifth, which is omitted from the figure, went to the 
scapular region. 
I n  R. hexadactyla (text-fig. 147, p. 1019) there were thesame five 
branches. The distance between the first two was much exag- 
gerated in the figure to avoid confusion. The thoracico-abclomina~i~ 
after supplying the LW. trarLsverso-scapularis major, ran back as 
an exceptionally long vessel in the substance of the iVm. ohliquus 
externus and obliguus intermus. The fourth branch was divided 
between the Mvn. latissimus dorsi and subsaapulam’s, the cutaneous 
portion being absent. The fifth branch supplied the M. infra- 
In K. ccctesbiana (text-fig. 146, p. 1017) there were nine distinct 
branches. Their relations will be more easily understood by 
reference to the figure of this species, where, as elsewhere, though 
at the risk of confusion, diagrammatic arrangement has been 
avoided as far as possible. Probably the third, fifth (posterior), 
sixth, seventh, and ninth branches are to be homologised with the 
five referred to above; the first, second, fourth (anterior), and 
eighth being additional one... On the side of the body that is 
figured the third branch, presumably the thoracica superior, had 
conipletely united with the ramus auriczilaris of the cutanea so as  to 
be distributed in common with that artery to the tympanic region. 
011 the left side, after passing round the region of the atlas, i t  
formed a fine anastomosid under the hinder border of the tympanic 
membrane with the same branch of the czctanea. A second 
anastoniosis was formed here between the fourth (anterior) branch 
and a twig from the coraco-clavicularis, the latter artery passing 
almost entirely through the coracoid foramen. The small fourth 
and eighth branches followed the first and third spinal nerves 
respectively. a. t igrim was remarka,ble for the fact that the thormica 
superior and the thorcccico-abdominai!is were each of them 
represented by a pair of arteries, the first pair supplying chiefly 
the M. intertransversarim capitis infevior, and the second pair 
almost wholly the M. oblipuus intarnus. Then followed, thirdly, 
the coraco-clavicularis, passing wholly through the coracoid 
spinatus. 
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foramen ; fourthly, the largest branch distributed for the most 
part to the skin of the upper arm and under the pectoral girdle 
and to the M. latissinzzcs dorsi; and lastly, the branch elsewliere 
identified as the pectoralis superior, to the i l lm. infraspivzatus 
and latissimzcs dorsi. On the left side of the body there was 
no difference to mention beyond the fact that the first, pair 
(thoraciccc superior) were closer together and the second pair 
(thoracico-abdomii~dis) farther apart than on the right side. 
I n  Bufo mazcrritanicus the thoracica superior wits absent from 
the szLbcZaziia, its place being taken by a small branch from 
the occipito-vertebralis j (1st beyond the mophagea. The firtit 
braiich, moreover, to arise from the subclatria was not the 
thoracico-abdomincclis but the coraco-clavicularis. A branch of 
this latter artery went through the coracoid foramen, but the 
greater portion of it passed round the 31. scapularis to break up 
over that muscle, the posterior portion of the N.pectoralis stermalis, 
arid the skin of the upper arm. Very shortly after this arose the 
thorcccico-abdornii?alis, distributed almost wholly to the X. obliqtius 
i?zderims, but sending also a twig to the M. transverso-scapularis 
major .  Lastly arose the pectoralis superior supplying the 
111. iiifraspiizcctzis and the scapula. The condition of the left side 
scarcely differed a t  all from that of the right. 
I n  this Toad there were, therefore, only three branches from 
the 3. subclavia. 
InB, boreas (text-fig. 153, p. 1029) the branches were five, their 
arrangement being, roughly speaking, similar to that described 
above for R. tenaporaria. The thoracico-abdoiniizalis went almost 
wholly to the iM. ti.ansvei.so-scuu~aris major, a small twig on the 
left side only being given to the M. obliquus intern,tcrs. The most 
remarkable point was that the coraco-clavicularis did not arise 
independently, but incommon with quite a new arterywhich shortly 
separated froniit and ran direct to the gland which has already been 
referretl to as lying upon the distal ends of the bysternic and 
pulnio-cutaneous arches. The condition was identically the same 
on both sides of the body. A large portion of the fourth branch 
went to the 11% triceps hrachii. The fifth branch, which was large, 
arose opposite to the latter branch and supplied the Mm. infrcc- 
spimccrtecs tLnd deltoidelm, the scapula, and the skin of the humeral 
region. 
Passing to the consideration of the Aorta abdonzirulis, the 
cceliaco-niesenteric axis arose in all cases from the left side of the 
point of union of the two aortic arches, that is apparently as a 
continnation of the left arch. 
In Btcfo mauritavzicus, a vessel about as large as the A .  lienalis 
iwose from near the origin of the cceliaco-mesenteric axis and ran 
back in the mesentery, dividing into two branches, of which the 
posterior one extended to the anterior border of the left kidney 
without traversing its substance, and the anterior one went to 
the mesentery. This would seem to be properly one of the 
da. tcrogeiaitales, its origin having become displaced from the main 
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trunk of the aorta. I n  a specimen of R. temporaria the first of 
the true Aa. urogenitales arose so close to the base of the cceliaco- 
mesenteric axis that it might almost be said to arise from it. 
A. cmZiaca.-The distinction of sinistra (dorsalis) and dexhcc 
(uentralis) as applied to the two divisions of the gastric system 
was clearly marked with few exceptions, the two branches 
supplying the' left and right sides of the stomach respectively. 
The only exceptions of any importance were both specimens of 
Text-fig. 135. 
Rana clanaata, 3 (X 13). 
(For branches of A. subclaeia, d-&, see p. 1013. For explanation of other 
lettering, see p. 1033.) 
R. clamata, in which the right (ventral) side received two or three 
important vessels from the left artery. Except in R. tigrim and 
both species of Bufo, there was no vessel given off before the 
Portion of arterial system. Ventral view. 
A .  gmlrica simistra. . .  
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A. gastrica sinistra.-This artery is liable to considerable 
variation, even in inclividaals of the same species. In this 
respect, three specimens of B. tenaportcriu were all different. 
Here, from two to four vessels were given off to the cardlac 
region of the stomach, sometimes dividing before reaching it. 
The direction of the main trunk was always towards the median 
point, about which the artery then either simply bifurcated, or 
further subdivided while in the omentum, the posterior branch 
iu either case running down the left wall of the stomach to the 
Within the limits of this variation, R. clamata, R. hexadact&, 
and R. esculeiata scarcely differed from R. ternporuricc. R. tigriria 
showed a greater tendency to division in the omentum, the artery 
simply giving off five or six subequal branches in a more or less 
regular series, the last of which became attached to the stomach 
not far in front of the pylorus. I n  this species, the first gastric 
vessel was given off from the A. cceliaccc before the origin of the 
A. gastricu siiaistru. 
I n  R. coteshiana, three minute vessels were h s t  given off 
anteriorly to supply the omentum, then a single branch to the 
cardiac region of the stomach, the remainder to the very long 
pyloric region (in this individual), reaching it in five vessels, of 
which the last ran down as usual to the pylonis. 
I n  Bufo boreus and B. naateritanicus, the first gastric vessel was 
given oft' before the origin of the A. gustrica sinistra. The latter 
artery then very shortly gave off a single gastric vessel and 
afterwards divided into two branches, which at once became 
attached to the stomach near its median point and continued to 
break up over its substance, the posterior branch following the 
usual course to the pylorus. There was therefore very little 
tendency here to early division in the omentum, as also was the 
case in R. hexadccctyka. 
In both specimens of R. clanaatu two or three branches of this 
artery went to  the right side of the stomach. I n  all other cases 
it was almost entirely distributed to the left side. 
There is no mention made by Gaupp of branches from the 
A. yustrica sinistra supplying the pancreas. The artery, however, 
commonly sends back one or more small branches tfo that gland, 
which vary in number and position. I n  R. temporaria there were 
two in two individuals and three in a third. I n  R. escukmtcc one, 
near the origin of the artery and some way before the first) gastric 
vessel. In  R. cutashiancc two before the &st gastric vessel and a 
third distally. I n  R. clumata four in one individual. I n  R. tigriptcc 
five. In R. hexadact& one after the first gastric vessel sending 
a branch backwards to the pancreas and then following the bile- 
duct &c. nearly to the liver, also three small ones. In Bufo boreas 
nnd 3. numwitanincs three; in the latter species rather close 
together and from the distal portion of the artery (text-figs. 145, 
146, 147, 153). 
A .  hepatica-This artery was in all cases given off not far 
pylorus. 
s' to wall of aorta. 
a2 to Mm. levator anguli scapulre and 
oblipuua internus. 
9 anastornosing with r.  auricular& of 
A.  cutanea magna. 
S* to hypoglossal nerve. 
8 to Mm. obliquus internus and trans- 
verso-scapularis major. 
SS through ooracoid foramen to M .  ec 
toralis sternalis, with a brancf ti 
M. subscapularis. 
87 to M.pectoralis abdminalis and  kin 
below pectoral girdle. 
s* to 3rd spinal nerve. 
s9 to Mm. trawerso-scapula,+ major 
and deltoidem. 
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A .  gastrica dextra.-A varying number of vessels were given 
off from this artery to the pancreas and adjacent structures as 
follows:-In Bzcfo boreas one, some distance beyond the A. hepatica; 
in B. mauritanicus one, from near the stomach ; in R. hexadactyla 
one; in R. esculenta two, oppohite the origin of the hepatica; 
in R. clamata (two specimens) one, in the s m e  position; in 
R. tigrina r. 
(In addi ion to these vessels, the pancreas also received a single 
vessel from before the origin of the hepatica in R. esculenta, 
R. hexacdactyla, and R. tigrina.) 
The specimen of R. catesbiana (text-fig. 146, p. 1017) was remark- 
able for the fact that after the separation of the gustrica sinistra, 
three arteries were shortly given off to the pancreas and then the 
remainder of the A. cceliaca went to the liver and gall-bladder, the 
gmtrica dextra being entirely absent. It is conceivable that this 
abnormality might be correlated with the anastomosis which so 
frequently occurs on the right side of the pylorus between the 
normally present gustricn dextra and the duodenal branch of 
the mesenterica. I n  this case, moreover, the latter artery was 
continuetl without diminishing in size over the pylorus and up 
the right side of the st,omach ; in fact over the region which the 
A. gmtricu dextra would normally traverse. I n  this individual, a 
male, which was sent to me alive from America, the constricted 
pyloric region was extremely long. I n  another, a large female of 
the same species which was examined for comparison, the condition 
of the arteries here was quite normal, and in this latter case the 
constricted pyloric region was very short. 
I n  the other species, the A. gastriea dexfra was continued as a 
rather larger vessel than the A. hepatica to the right side of the 
stomach and towards its more distal portion. I n  three individuals 
of R. temporaria it only varied in the relative points of its division. 
It divided into two branches at about two-thirds of the way to 
the stomach, and each branch again divided into two near the 
latter. 
I n  R. esculenta, the first division of the A .  gastrico dextra took 
place closer to the stomach and the posterior branch was coctinued 
as a comppLct vessel down to the pylorus. I n  R. tigrina, i t  began 
to divide about halfway to the stomach, which it reached in three 
or four branches. I n  R. c b w t a  and R. hexadactyla, it divided 
into an anterior and posterior branch on or near the surface of 
the stomach (text-fig. 145, p. 1015 ; text-fig. 147, p. 1019). Bufo 
mmm'tanicus somewhat resembled R. tigrina, but the subdivision 
of the artery was more distal. B. boreas was very distinct from 
the rest by the simultaneous division of the artery close to the 
stomach into five equal-sized branches, the posterior branch 
running back as usual to the pylorus, the others breaking up a t  
short intervals in front of it (text-fig. 153, p. 1029). 
A .  mesenterica anterior.-The extent of variation in this artery 
is so great that it is difficult to draw more than very general 
comparisons between the species under consideration. 
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Rana hexadactyla, 9 (x 14). 
Portion of arterial system. Ventral view. 
sW.-Branches of A. subclavia. 
81 to N m .  transverso-scapular& major, longisaintwr dorsi, and bransvm-~o- 
P through coracoid foramen to  -W. pectoralis stetvaazis. 
a c a p l a h  minor. 
(For other branches, 8e8 p. 1013. For explanation of other lettering, seep. 1033.) 
The intestinal portion of tEe artery is divided by Gaupp inta 
two portions, distinguished as rr. imtestinales and m. hamorrhoidales 
amteriores respectively. Viewing the species under consideration 
as a whole, it seems rather to fall into three distinct branches. 
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The arrangement was rather different in the two species of Bufo, 
but in all the six species of Runa it may be said that the 
independence of these three branches and their association 
respectively with the proximal, median, and distal portions of 
the intestine was distinctly marked. For purposes of comparison 
I will therefore refer to them as the proximal, median, and distul 
rami. 
The proximul ramus soon clivides in the mesentery near the 
end of the first loop of the intestine. A large branch is then 
given off which soon attaches itself to the surface of the gut, 
running along the duodenum to the pylorus, where it generally 
anastomoses with the distal portion of the A. gastricu dextra. AS 
previously mentioned, in R. cateshiana it took up thewhole function 
of that artery, running for a considerable way up the right side of 
the stomach (text-fig. 146, p. 1017). R. tigrina and one specimen 
of R. clumata were the only examples in which no such anastomosis 
was observed. In  Bufo muuritanicus a small vessel was given off 
at the bile-duct ( A .  pancreatica posterior, Gaupp) and ran a con- 
siderable way along it, supplying the pancreas, &c. This vessel 
was also present in one specimen of R. temporaria, and may have 
escaped my notice in other individuals, though I did not observe it. 
The other portion of this branch of the mesenterica anterior 
runs backwards, and normally, unlike the duodenal portion, shortly 
breaks up in the mesentery into a variable number of vessels 
which mostly further subdivide, confining themselves roughly 
to the first half of the small intestine. Such was the case in 
R. temporaria, damata, tigrina, catesbiana, and hexudactylu. I n  
R. escrelenta, instead of division in the mesentery, a single vessel 
ran along the wall of the intestine like the duodenal portion. 
Bufo boreas was the same as R. esculenta. I n  B. rnauritanicus 
the intestinal portion took off from the main trunk quite 
independent'ly of the duodenal portion of this ramus and more 
distally. 
The rnediun ramus runs for some distance unbroken and then 
divides and subdivides rapidly in the mesentery into a number 
of vessels, which are distributed roughly to the distal half of the 
small intestine. The variation to which this branch is liable 
among individuals of a species seems to be too great to admit of 
comparison being drawn between the species themselves. 
The distal rarnus (rr. hcemorrhoidales aizteriores, Gaupp) is, as a 
rule, almost confined in its distribution to the large intestine. 
R. tigrina was exceptional in that about one-third of it went to 
the small intestine. More often its first vessel reaches the gut 
nearly on the border line between these two regions. Its 
independence as a distinct unit of the mesenteric system was 
clearly shown in all the species excep) in B. boreus, where it was 
more difficult to differentiate it from the median rarnus. I n  
R. tigrina it was very much broken up in its course through the 
mesentery. I n  R. esculenta it reached the intestine as a single 
vessel only. Posteriorly, it usually runs back in close contact 
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with the large intestine, giving off twigs on the way, to the cloaca1 
region ; but in this respect R. hexductyla wati an exception, the 
main vessel running freely in the mesentery beside the gut, while 
its subdivision formed a series of anastomoses which gave it a 
fenestrated structure (text-fig. 147, p. 1019). Near the distal end 
of this posterior vessel an anastomosis is often formed with the 
A .  mesenterica inferior from the aorta, but the occurrence or non- 
occurrence of this seems to be quite accidental. 
I n  connection with the A.  mesenterica anterior a point may be 
mentioned here which possibly has not escaped the notice of others, 
namely, the giving off of a vessel from a branch of the artery to a 
region of the intestine quite outside the sphere with which that 
branch and its vessels are concerned. Notwithstanding the 
approximation of different regions of the intestine that may occur 
owing to the folding of the mesentery, there is normally no true 
overlapping of the vessels ; that is to say, their respective regions of 
distribution remain distinct, and even the minor vessels do not cross 
one another. But in certain cases a departure from this occurred. 
Thus in R. clamata (text-fig. 145, p. 1015) one of the vessels of the 
median ramus crossed under all its fellows behind it and went out 
of its way, so to speak, to the extreme end of the small intestine ; 
and in a more remarkable degree, one of the vessels of the proximal 
rccmus struck across under the whole of the median rffimtcs to a 
point on the intestine hehind all the vessels of the latter. Both 
of these points were repeated in the second specimen of B. clmata.  
I n  R. catesbima there was no crossing of the vessels of the nzedim 
ramus, but a vessel from the proxinzffil rccmus passed back under 
all those of the median ramus, reaching the intestine behind 
them ; and the same was the case in R. mccuritanicus. I n  R. tem- 
poraria one individual had the same irregular vessel from the 
proximal ramus only ; another individual had two such vessels 
from the median ramus only. I n  the other species nothing of 
the kind occurred. There was sometimes a very close attachment 
between these irregular vessels and those crossed by them, but 
there was no union between them. I n  fact, while the extreme 
distal portions of the arteries often combine, even so as to form a 
continuous vessel along the wall of the gut, I observed no case of 
anastomosis where the vessels lie free in the mesentery, excepting 
the fenestrated arrangement previously mentioned in R. hexa- 
dactylffi near the wall of the large intestine, and a union between 
two vessels of the A. gastrica sinwtrffi close to the stomach in one 
specimen of R. clccmota. 
Aa. urogenitaks.-These arteries have often been inaccurately 
described as arising from a series of unpaired stems which bifurcate 
right and left. As pointed out by Gaupp, such an arrangement 
is subject to much variation. I n  two of the species under con- 
sideration, namely R. hexadactyla and B. boreas (text-fig. 149, 
p. 1023; text-fig. 151,p. 1026), they allof them arose from unpaired 
stems in the aorta, which divided into right and left branches 
t o  the urogenital organs on either side. But in all other cases, traces 
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of the more primitive condition were more or less retained. In a 
apecimen of R. temporaria each side received ten arteries, three of 
which arose independently from the aorta. I n  B. mauritaniczrs 
there were four vessels, three of which divided into right and 
left branchw, the fourth going to the right kidney alone. I n  
R. clamata, five vessels went to one side and four to the other. 
Of these nine vessels, five had independent origins (text-fig. 152, 
p. 1027). I n  R. tigrina on each side there were eight arteries, 
three of which were distinct in origin. I n  R. catesbiaiaa there 
were six arteries to each side, four of them arising quite inde- 
pendently from the aorta, so that here there were only two which 
bifurcated right and left (text-fig. 148). 
. Text-fig. 148. 
With a doubtful exception and one clear case in a specimen 
of R. temporaria, the Aa. genitales did not arise, in any of the 
individuals examined, independently from the aorta, but always 
in common with a renal vessel. Generally they separated from the 
renal vessel a considerable distance from the aorh, but sometimes 
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close to it, as in the first pair in R. hexadactyla. In cases noted 
the gonads were supplied as follows, the number of urogenital 
arteries present in each case being placed in brackets :- 
(1) TESTES :- 
R. temporuriu, one specimen (10 pairs) : genital arteries from 
B. maw-itamicus (3$ pairs) : from the first two on each side. 
R. cutesbiunw (6 pairs): mainly from the first artery on 
each side, but also partly from the second and third. 
B. tigrirLa (8 pairs) : from the first artery on each side. 
B. boreccs (5 pairs) : from the first four on each side and also 
B. hmaductykl (4a pairs) : from the first two on each side. 
R. ckvmtcta (4% pairs) : from the first three on each side. 
Text-fig. 149. 
the firfit four on each side. 
(2) OVARIES :- 
on one side from the fifth. 
O d .  
Rana hexa&c&7a, (X 8). 
Ventral view of Aa. rrogenitales, 8tc. 
(For explanation of the lettering, gee p. 1033.) 
In the three individuals in which they were examined, the 
oviduots were supplied by separate branches from the Am. renaks, 
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not 
the 
(Re 
from the Aa. ovarice, otherwise from the A. mesentericcc inferior 
hedac ty la ) ,  or from the A. el”igastrico-vesiculis (R. esculenta) ; 
details being as follows :- 
R. Aewdac@~ : from the first re?iulis on one side, and from 
the last renulis and the mesenterica inferior on both sides. 
B. boreas: from the first two renules on one side, and the 
fifth rermlis on both sides. 
R. esctclenta : from the second and last reltabs and the 
ep~gustr~co-vesicalis on both sides. 
The fat-bodies, as observed in three species only, were supplied 
by branches from the first urogenital pair and, except on one 
side in R. temporariu, direct from a genital vessel. I n  this 
exception there was no genital vessel on this side, and the artery 
arose from a renal vessel. 
Text-fig. 150. 
Rana esculenta, 9 ( X  1s). 
Veutral view of Aa. urogenitales, &o. 
Showing abnwmal development of A a .  o v a r i m .  
(For expianation of the lettering, see p. 1033.) 
In  the single individual examined of R. esczcbntca (text-fig. 150) 
the condition of the Aa. ovarice was very remarkable. They arose 
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in two paired series, each pair separating close to the aorta from a 
common origin and forming from two to four branches to each 
ovary. All of the arteries were invested throughout by a thick 
muscular coating from the aorta to their fine ramifications in the 
ovaries. Owing to this, emh of the short stalks from which they 
arose appeared in thickness nearly to cover the diameter of the 
aorta. The lumen of the arteries themselves was of the usual small 
size. While all of the ovariccl: were as described, all of the renales 
were quite normal, including the 6rst pair, which separated from 
a common origin with the first set of ovarim. I n  the figure, 
these thickenings appear to arise a t  the aorta, but they were in 
fact continued closely round this and attached above it by small 
belts of fibres to either side of the sixth and seventh vertebral centra, 
being connected a t  the same time with the sympathetic nervous 
system. The ovaries were very fully developed. This peculiar 
condition of the oaarica: would seem to be an almost parallel 
case to a condition referred to by Gaupp as  first observed by 
Nussbaum in the same arteries of the same species. But whereas 
the latter author states that, the arteries ran in the primary mem- 
bers only of these “vier bis funf weissliche Strahlen,” and appears 
to have found them associated with the rnesovarium generally, 
they were certainly in the present case connected with the arteries 
exclusively; for all of the da.  ovaricm were entirely enveloped by 
them, and, apart from the Aa. oziaricm, there was no muscular 
thickening in the mesovarium. They had, in fact, the appearance 
only of a thick muscular investment of the arterial walls attached 
dorsally to the sides of the vertebral column. 
The Aa. lumboles were not followed sufficiently for purposes 
of comparison. 
The A .  meseuterica inferior was given off in all cases from the 
median ventral line of the aorta, between the last of the Aa. two- 
genvitales and the bifurcation of the aorta. Between these two points 
its position varied considerably. It was close to the former in 
A?. cbmuta, and very close to the latter in R. hexadactyla, a con- 
siderable space intervening in each case. It formed an anastomosis 
with the distal branch of the mesentsrica anterior in R. clamata, 
R. catesbiama, and B. boreas, but not in the others, though this 
point is doubtless quite unimportant,. Ordinarily it seems to be 
confined to the large intestine, running down to the cloaca1 region, 
but in R. hexaductyla two-thirds of the artery went to the 
oviducts. 
The A. epigastrico-vesicalis showed a good deal of variation in 
the arrangement of its branches, but a division into three main 
portions was always apparent, and I am inclined to think that to 
divide this artery accordingly would be more satisfactory than its 
two-fold division by Gaupp into recto-vesicalis and epigastvica 
conzmunis. For, owing to the tendency of the A .  recto-aesicalis to 
arise between the two rami into which that author divides 
the epigastrica commzcnis, the designation epigastrica commzcnis 
to include these two rami is rendered of little value. While, 
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however, dissociating these two latter branches from any common 
origin, it is perha,ps more desirable that I should here refer to 
them merely as the r .  ccbdovninis exteriaus and T.  ahdominis i r t :emtcs  
respectively. 
Text-fig. 151. 
Bqfo boreas, 9 (X  1s). 
Ventral view of Aa. urogenitales, &c. 
(For explanation of the lettering, see p. 1033.) 
I n  R. esculentu, R. catesbiurzu, R. clamutu, B. boreas, and 
R. mazcritunicus, the first branch to arise was the r .  abdominis 
externus, running down to the extreme base of the H. rectus 
c6bdominis, from which as a conspicuous vessel the A .  vesicalis 
ventralis went in R.. cutesbianu to the allantoic bladder. In these 
cases, then followed the A .  recto-vesicalis, its distribution being 
ma.inly or entirely to the bladder. 
I n  R. t i g r i m  and R. hexccdccctyb, on the other hand, the recto- 
vesicalis was given off before the r .  abdominis externus, while in 
the latter species a small artery ran back first of all to the 
M. coccygeo-iliuws which was not observed in the others. 
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The v. ccltlonziwis intermu, in all but I?. esctclelzta, curved for- 
wards over tlie Mnz. obJiq7ius ez te~nus  and obliquus intermus. 
In R. escidentu this nrtery went to  the oviduct, and appeared to 
give 110 britr1:h at all to the muscles of the abdominal wall (text- 
f i ~ .  150, p. 1124). I n  R. catesbiana it formed on the right side 
ot the body a very distinct anastomosis with the fourth r. abdo- 
mi!talis of  the A .  vertebralis dorsi. 
Text-fig. 152. 
Ram clamata, 9 (X 2) .  
Ventral view of Aa.  rrogenitalss, &. 
(For explanation of the lettering, see p. 1033.) 
The A .  recto-vesicffilis arose by a single branch in all but 
Iz. esculentffi, where it occurred its three separate offshoots from the 
main stem. I n  a specimen of  R. temporaria the three branches 
of the ep.27igccstrico-uesica.lis arose simultaneously. 
The A .  fernoralis arose in all cases shortlyafter theabove artery. 
111 R. hexadactyla, on one side, the two were contiguous, though 
distinct from one another at their origins (bext-fig. 149, p: 1023). 
The branches of this artery are subject to much variation in their 
arrangement and distribution, and there is some difficulty in corn- 
paring the species with one another. There WAS, however, in the 
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eight ppecies under consideration a certain definite arrangement 
traceable which would seem to form a safe basis of comparison :- 
Firstly, in all cases there was an A .  circumjexa ilium, running 
directly forwards sooner or later from the main trunk of the 
femoralis, but the existence of two such arteries, arising inde- 
pendently, and distinguished by Gaupp 8,s internu and externu 
respectively, I only found in II. esculenta. In all other cases, 
the single vessel was to be identified with the A. circunajezu 
ilittyn extemra of that author. The A. circum3exu ilium internu 
was only represented by a, branch or bmnches from this vessel, 
running to the Hi coccygeo-iliaczcs ; and I do not think that this 
artery will prove to have the value of an independent factor 
of the A .  feniorulis of the Aniira generally. Secondly, there 
was in all the species an important branch running backwards 
:md ventrally, chiefly to the muscles of the thigh. Thirdly, tbe 
outward continuation of the artery, more especially to the skin 
of the femoral region. The two latter branches I will refer to  as 
the A .  m8usczcluris and the A. cutunea femoris luteralis respectively, 
preserving so far its possible the nomenclature of Gitupp, though 
the former includes a number of arteries separatelynamed by him 
according to their division in the same region, while the latter 
may, either partly or entirely, strike out into a region other than 
that implied by its name. This arrangement of the branches of 
the A. femoralis was shown more typically in Iz. esnclentu, 
3. temporccriu, R. hexudactyla, R. clumata, and B. rnauritunicus 
(text-figs. 149, 150, 152). 
I n  Rzcfo mauritwnicus, the circum$exu ilium interno was repre- 
sented by a comparatively large branch of the A. circum&xu 
ilizoz, rnnning inwards to the M. coccygeo-iliuczcs, and backwards 
to the cloaca ; and in this species there was an additional brnnch 
from the base of the A .  cutaneo fernoris luteralis to the na. iliacus 
externus. In R. tiyrinrc the cutunea femoris lateralis was repre- 
sented by an artery to the base of the M. rectus abdominis; 
while in B. boreas the same artery divided its supply between the 
Nm. o b l i p ~  eaternus and obliquuzrs internus and the skin of the 
trunk. In  R. catesbiana there were two additional branches : the 
first from between the circtcn7jZexa ilium and the muscularis, 
running to the skin of the femoral region ; the second separating 
from the cutunea fernoris laterdis and supplying the Mm. rectus 
a?aticus.fenaoris and ilio-psoas, and also a recurrent branch (absent 
on the left side) from the circumjexcc ilium to the M. iliacus 
internus. 
The circuin$excc iZiunz originated proximally and before the 
musczcluris in R.  temporuriu, R. clumtn,  R. cutesbiunu, B. boreas, 
and B. matcritanicus, and either opposite or distal to it in R. hex[&- 
dactylu, R. tigrim, and R. esculentu. 
111. PULMO-CUTANEOUS SYSTEM: 
A .  cutuneu mugna.-The threefold division of this artery into 
r. uuricukaris, r. luterulis, and r. dorsulis occurred without much 
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variation in all but R. hexuductylu, where the first, which was not 
observed, may however have been possibly overlooked. The 
r .  uuriculuriu in R. tigi'iim subdivided to supply the tympanic 
membrane and the Mm. depretwor muxiilkm, imfrmpinatus, &c. I n  
€2. ckffimata and R. cutesbiunffi t supplied more especially the tym- 
panic region ; in B. mozcrituniczcs and B. boreus almost entirely 
so. I n  R. cutesbiaizo, as previously stated, this vessel formed, on 
Text-fig. 153. 
Bufo boreas, 9 ( X  If). 
Showiog abnormality of A. pulmonalis on the right side of the body. 
Portion of arterial system. Ventral view. 
s ' 4 .  Branchw of A. subclavia. 
s1 to X.  levator alzguli scapzcla. 
84 to Xm.. triceps brachii, pcctoralis abdominalis, aud subscapwlaris. 
(For other branches, g e e  p. 1014. For explanation of other lettering, see p. 1033.) 
the right side of the body, a complete union near its origin with 
a branch of the A .  subcluviw, presumably the thorm*ca superior. 
On the left side of the body it ran independently to the tympanic 
membrane, where it formed an anastomosis with a very small 
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twig thrown out to this region by the same branch of the 
subclavia. 
A .  plmonalis.-After the separation of the cutanea magna, 
this artery generally divides into two branches, which further sub- 
Clivide and break up into a thick interlacing network over the 
lung. But whereas in all the species of Rane under consideration 
these vessels traversed very conspicuously the outer surface of the 
lung, in both species of Bufo, while still external to the venous 
network, they traversed the inner wall in  so marked a degree 
that it was necessary to cut open the lung to follow them at all. 
In  Bufo boreas (text-fig. 153,p. 1029) there was a very remark- 
able abnormality on the right side of the body in relation to the 
origin of thepulmonaZis. The cutanea magna took off as usual from 
the end of the 3rd arch, opposite, roughly, to the carotid gland ; 
the pulmonalis, however, was carried round in common with the 
systemic arch to the dorsal region as a single large trunk. Reaching 
the dorsal body-wall, first was given off the subclavia, secondly the 
occiipito-vertebralis, and lastly the pulmonaLis, separating from the 
aorta and descending again round the ceuophagus to the lung. A 
closer investigation by means of a series of transverse sections 
cut through the arches, showed the true state of things to be that 
the third arch was concerned throughout with the czctalzea magma 
exclusively, having no connection whatever with the pulmonalis. 
The latter simply ran in a common trunk with the systemic arch, 
in  which there was no trace of a septum anywhere. 
It is difficult to form a satisfactory inference as t o  how such a 
condition can have arisen in  the embryo. The exclusive asso- 
ciation of the posterior arch, from the outset, with the czctanea 
mccgna is wholly inconsistent with the generally accepted view 
that this artery originates, in common with the pulmonalis, 
from the fourth branchial arch of the embryo. On the other hand, 
the entire absence of any septum in the lumen of the systemic 
arch leaves little ground for supposing that the third branchial 
arch has persisted as the pulmonalis. It would appear that, 
under abnormtd circumstances, in the embryo a connection had 
arisen irregularly between the second branchial arch and the lung, 
and had so persisted, the fourth branchial arch becoming simply 
the czctanea magna of the fidult. 
The normal arrangement of the pulmo-cutaneous arch on the 
left side of the body is shown in the figure of this Toad (text- 
fig. 153, p. 1029). 
APPENDIX. 
[On a direct Vascular Connection between the Mesenteric System 
While this paper was in the press, I received from Mr. W, 
Woodland a specimen of Bums temporaria exhibiting a very re- 
markable case of a connection between the mesenteric circulatory 
system and the lungs. Mr. Woodland, who lately observed 
and the Lungs in Rana temporaria. (Text-figs. 154, 155.) 
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tbis Frog among a number of others that were being dissected 
by the students in the zoological class at King’s College, London, 
very generously offered to send me the specimen for description, 
and I am much indebted to him for the opportunity of adding 
a short account of it here. 
Text-fig. 154. 
L. 
Ram tempomria, 9 (X  2). 
Ventral view ot A. htesfimlis commpcnio, showing abnormal arteries to lungs. 
Z., spleen; pod., right lung; ~ 0 . 8 . ~  left lung. 
(For other lettering, see p. 1033.) 
Examples of similar abnormality, recalling the conditions of the 
swim-bladder of Teleostean Fishes, have, as is well known, been 
several times observed in the Common Frog. Dr. E. Warren, 
when writing in 1902 (Zool. Anz. vol. xxv.), had himself noticed 
during the previous four years no less than five examples in about 
200 individuals. Mr. B. B. Watson records a case in 1896 (Zool. 
Anz. vol. xix.). Mr. G. P. Mudge describes very fully (Journ. 
Anat. Phys. vol. xxiii.) a most remarkable instance, in which not 
only were both lungs involved in arterial and venous connection 
with the systemic circulation, but the A .  hepatica was absent, its 
function being discharged by a branch from the left A.pulmom&is. 
I n  this latter example, a comparison is drawn by the author with 
the Ophidhn type. 
I n  Mx. Woodland’s specimen, of which two figures are appended, 
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both lungs received apically a well-developed artery from the 
A .  intestinalis communk, and one lung (the left) was in equally 
conspicuous connection with the hepatic portal vein. Both of the 
normal ACL. pzLZinmales were well developed. The A .  hepatica 
appeared to be rather smaller than usual, but there was no con- 
nection between either of the Aa. pzilmonaks and the liver. 
The abnormal vessels had the appearance on either side of a 
simple cord lying free in the body-cavity. There was no unusual 
extension of the mesentery. I n  the figures, the left lung is 
drawn out of position to avoid confusion. 
Text-fig. 155. 
Rana temporaria, 0 (X 2). 
Ventral view of hepatic portd vein (up.), showing abnormal vein from 
(The vein is left incomplete in the region of the dotted line owing to the 
omentum having been much torn at  this point.) 
left lung (pas.). I . ,  spleen ; py., pylorus ; rc., rectum. 
The artery to the right lung originated in the A .  gastrica deatra 
opposite to the A .  hepatica, and was about equal in size to the 
gastrica dextra immediately beyond the point where the hepatica 
was given off. It distributed four vessels to the pancreas and 
then about half way to the lung divided into two branches, ench 
of which divided again before reaching the apex of that organ. 
There was no vein returning to the mesentery from this lung. 
The artery to the left lung arom from the distcrl ramus of the 
A .  meselzterica anterior. This ramus first gave off a single vessel 
to the proximal point of the large intestine and then, some 
distance further on, the pulmonary artery separated from the 
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remainder. The pulmonary portion a t  once bifurcated and the 
posterior branch of it immediately afterwards gave back a small 
vessel to the rectum which crossed the rectal artery dorsally. The 
same branch divided again before reaching the lung ; the other 
did not. 
The vein from this lung was about equal in bulk to the two 
arterial branches combined. It left the apex of the lung as a 
sirigle vessel, and entered the extreme rectal branch of the 
v e w  pwtm a t  a point almost coincident with the origin of the 
pulmonary artery. It was wrapped up closely with the two 
branches of the latter in a simple peritoneal sheath, so closely, 
that it required the greatest care in dissection to ascertain the 
true arrangement of the vessels; and the same wa8 the case in 
the arteries of the right lung, the eeparating out of the component 
factors being only due to the necessity of so figuring them. 
It is to be observed in  the present instance that the two arteries 
commence early to subdivide, and produce between them no less 
than seven branches before reaching in either case R point Bt  the 
apex of the lung where the branches are still practicallynon- 
divergent, In the circumstances, the occurrence of such a 
consistent p r o c e ~  of division within an extremely narrow compass 
seems to deserve particular notice from an ontogenetic point 
of view, suggesting the interpretation that the arteries them- 
selves show a predisposition to revert to a remotely ancient type 
in which such division was necessitated by the character and 
extent of their destination in the swim-bladder. 
I n  view of the present and similar examples, the question is to 
be considered whether the abnormality described above in BzGfo 
boreas may not fall within the same category as representing an 
intermediate condition such as that exhibited in the Dipnoan fish 
Protopterus, where the pulmonary arteries have a very similar 
origin. 
Plymouth, Feb. 17th, 1W. L. R. CRAWBHAY.] 
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